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CLINICAL AND EXPERIMENTAL 


PHYSIOLOGY, CORRELATIONS, AND TECHNIC OF THE VAN DEN 
BERGH REACTION, ICTERUS INDEX, AND QUANTITATIVE 
SERUM BILIRUBIN* 


By NorMAN W. Evron.+ M.D., D.N.B., Boston, Mass. 


MAs* and Rich have shown that if the liver of a dog is extirpated, intense 
tissue jaundice rapidly develops. Mann found that the beginning of this 
icterus may be detected in the serum of the animal as early as fifteen minutes 
following hepatectomy. Thus the extrahepatie origin of bilirubin in a mam- 
mal is demonstrated, as well as the rate at which it is produced. Mann also 
observed that the serum bilirubin obstructed by the removal of the excretory 
organ was direct negative in terms of the van den Bergh reaction. He further 
found that if, prior to hepatectomy, the common duct had been ligated long 
enough to cause a jaundice in which the serum contained direct positive bili- 
rubin, the icterus again rapidly intensified after hepatectomy, but this was 
again due to the accumulation of direct negative bilirubin, since the level of 
the direct positive pigment remained unchanged following the removal of the 
liver. The causative factor of the jaundice in each of these experiments is 
obviously obstruction, the difference in the nature of the serum bilirubin 
being dependent on whether the site of the obstruction be placed above or 
below the liver parenchyma, where it has long been recognized that direct 
negative bilirubin is changed to the direct positive form in the mammalian 
organism. 

The excretion of bilirubin by the liver is in many ways analogous to the 
excretion of the nonprotein metabolites by the kidneys. In either case the 
exereted substances are produced in another part of the body. When uremia 
exists, a disturbance in the excretory organ is postulated, and not an over- 





*From the Department of Pathology, Detroit College of Medicine and Surgery, and the 
Fifth Medical (Boston University Teaching) Service, Boston City Hospital. 

Received for publication, March 24, 1931. 
+Assistant in Medicine, Boston University School 


] 


of Medicine. 















4 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


production of the metabolites. Bilateral nephrectomy would not be accept- 
able proof that the kidneys could have nothing to do with uremia. The bal- 
ance between production and elimination is regulated chiefly by the efficiency 
of the exeretory organ. 

Van den Bergh states, ‘‘ When more bilirubin is brought to the liver cells, 
more is excreted, but also more is retained by the blood ... . if the liver 
cells are compelled to reject some of the excess, more may also appear in the 
bile . . . . this is characteristic of acholuric icterus . . . . it would not be cor- 
rect to call this type of icterus nonhepatic .... the term ‘hematogenous’ 
icterus is incorrect, since every icterus is, in a sense, hematogenous, although 
bilirubin is never formed in the blood stream... . this form of icterus is 
due to insufficient capacity of the liver cells to excrete bilirubin, be it rela- 
tive, following greater influx, or be it absolute due to functional liver dis- 
Thus a form 


’ 


turbance . .. . its best name is dynamic or functional icterus.’ 
of icterus commonly known as ‘‘hemolytie’’ is seen in the light of functional 
obstruction. 

Von Bergmann estimates that in the average normal 70 kilo human adult 
the daily bilirubin production is about 500 mg., which, in terms of 100 e.e. 
units of blood serum volume, may be computed as approximately 14.3 mg. 
The normal bilirubin level in human serum does not exceed 0.2 mg. per 100 
¢.c., except for occasional elevations to about 0.35 mg. Visible jaundice may 
appear in the white race when this level rises to 1.5 or 2.0 mg. and may often 
be detectable in the sclerae at much lower levels. The excretion rate must 
be efficiently maintained to preserve the balance and prevent a constantly 
ascending icterus, whether the excretion threshold be normal or pathologically 
elevated. The elimination of bilirubin is further complicated by the evidence 
that during excretion it is changed from the direct negative form to the 
direct positive form, thus introducing a conversion mechanism as an integral 
part of the excretion process. 

The difference between these two forms of bilirubin has been investi- 
gated by several workers, among them Blankenhorn, M’Gowan, and Collinson 
and Fowweather. Blankenhorn found that there was present in bile and in 
many icteric sera a form of bilirubin which would pass through an animal 
membrane, showing that since it acted as a diffusate on dialysis, it must 
be in the erystalloid state. He found, however, that this was a relatively 
unstable form, for on repeated dialysis of the diffusates, less and less would 
pass through the membrane, indicating that it readily reverted to a nondia- 
lyzable, or colloidal, form. Collinson and Fowweather applied this observation 
to the van den Bergh reaction, and found that the crystalloid form alone gave 
the direct positive reaction, while the nondialyzable, or colloidal, form was 
direct negative, reacting with the diazonium salt only after the addition of 
alcohol and giving the ‘‘indirect’’ or quantitative reaction. M’Gowan found 
that the use of buffer solutions and a change in hydrogen-ion concentration 
toward greater alkalinity could cause a direct negative reaction to become 
direct positive. It is rational to conelude, then, that the difference between the 
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two forms of bilirubin is largely a matter of physical state: the direct nega- 
tive being free bilirubin, a suspensoid colloid; the direct positive being a true 
crystalloid. 

Sufficient data are avialable to imply that nascent bilirubin, as it is pro- 
duced extrahepatically in a mammal, is in the colloidal state, and that it is con- 
verted by the liver parenchyma during excretion to an ionizable form which is 
a true but unstable crystalloid. This latter form has been described by dif- 
ferent workers as an ammonium salt of bilirubin and as sodium hydrogen bili- 
rubinate. That the liver parenchyma is ordinarily impermeable to colloids 
was found during the development of the Graham test, providing further evi- 
dence of the necessity for a physiologic conversion mechanism as an integral 
part of the exeretion process for bilirubin. 

The experiments of Naunyn and Minkowski, expanded by McNee, have 
shown that in birds the Kiipffer cells play the most important role in the forma- 
tion of bilirubin from hemoglobin, while, in contrast with mammalian physi- 
ology, the bone marrow and spleen are relatively unimportant in this respect. 
Since bird serum normally contains very little bilirubin, the pigment must be 
passed on by the Kiipffer cells across the subendothelial lymphaties of the 
liver lobules to the polygonal cells as rapidly as it is formed. Hence, in birds 
a dual réle of these cells in formation and excretion is implied. In mammals, 
however, it is clear from the work of Mann that the réle of the Kiipffer cells in 
formation of bilirubin is quite insignificant, and their only possible remaining 
function, if any, would be largely excretory, as the acceptors of nascent col- 
loidal bilirubin to convey the pigment across the lymphatic spaces from the 
sinusoidal stream to the polygonal cells for conversion and excretion. As ac- 
tively phagocytic sessile cells they are known to have an affinity for colloidal 
particles, although bilirubin appears to be the only colloidal substance for 
which the subendothelial lymphatie spaces are bridged. If such a function be 
granted, then their relative permeability to nascent bilirubin would determine 
the excretion threshold. 

The direct delayed van den Bergh reaction can rationally be interpreted 
as indicative of the presence of bilirubin undergoing the transition from the 
eclloidal to the erystalloid state, manifesting by the length of the delay period 
its proximity to one or-the other of the two extremes. Colloidal particles, break- 
ing down into polymerized, then simple, crystalloid molecules would be ex- 
pected to react in an aqueous medium with a speed characteristic of their 
relative solubility. Many similar chemical reactions exhibit definite delay 
periods, as, for example, the collcidal gold reaction with spinal fluid. The source 
of direct delayed bilirubin would again be liver parenchyma, since it is there 
that the conversion takes place. 

Should an obstructive process exist in or below the liver parenchyma, com- 
plete enough to produce intense pigmentary congestion in the excreting cells, 
much converted pigment would eseape into the blood stream by way of the sub- 
endothelial lymphatic spaces of the liver lobules, but also free bilirubin, normally 
conveyed to the sinusoids at a rapid rate would be denied entry to the poly- 
gonal cells, resulting in an icteric serum containing both forms of bilirubin. 
Such sera would obviously give direct positive reactions, the direct negative 
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content being determinable by deducting from the quantitative total the quan- 
titative determination on the direct positive reaction alone. Only a trace of 
erystalloid bilirubin suffices to give rise to a direct positive reaction, for they 
may frequently be encountered in sera with normal icterus indices and bili- 
rubin content in lobar pneumonia, septicemia, multiple liver abscesses, cardiac 
failure, secondary syphilis, metastatic carcinoma of the liver, and following 
accidental or operative trauma. 

The icterus index may be defined as a physical measurement of the yellow 
color intensity of serum, not directly proportional to the quantitative bilirubin 
content. Since bilirubin may occur in serum as a erystalloid, in true solution, 
or as a suspensoid colloid subject to variations in the size of the particles sus- 
pended, many of the well-known discrepancies between the icterus index and 
the total bilirubin content may be understood. <A color producing substance in 
true solution might be expected to impart a greater color intensity to its solvent 
than an equal amount occurring in the medium as a suspended colloid. Hence, 
in a serum with a given icterus index much less crystalloid pigment need be 
present to cause that color intensity than would be required if it were in the 
colloidal state; therefore, it may be inferred that a serum yielding a rela- 
tively high bilirubin content contains a large part of the pigment in the ecol- 
loidal state, and conversely, if the bilirubin content is relatively low, most of it 
is present in true solution. The icterus index, then, may be regarded as a 
function as well of the physical state of bilirubin as of its total quantity. 


CORRELATION OF THE THREE TESTS 


Hubbard has attempted to correlate the icterus index with the length of 
the delay period of the van den Bergh reaction, but found no definite point 
of demarcation in a large clinical series, except that as the index rose, the per- 
centage of direct positive reactions increased and the shorter delay periods 
became more evident. Woodruff and his coworkers made some very interest- 
ing findings in a correlation of the icterus index and the quantitative bilirubin. 
To small amounts of normal dog serum they added known quantities of pure 
bilirubin, rendered soluble by alkali, and then, deducting the icterus index of 
the normal serum, determined the icterus index caused by the added bilirubin. 
On a graph with the known quantities of bilirubin as ordinates, the corre- 
sponding icterus indices were plotted in as the abscissae. The bilirubin range 
was 0-10 mg. per 100 ¢.c., and the icterus index range 0-100. Their ‘‘line of 
maximum density’’ bisected the graph diagonally from 0 to the ieterus index 
100 and the bilirubin 10, thus indicating that a quantitative bilirubin of 6.1 
should give an index of 61, a bilirubin of 2.9 an index of 29, a relation ex- 
pressed by a shift of the decimal point. There is shown, however, a striking 
characteristic in the variation of the points from the line of maximum density. 
Below the icterus index of approximately 16 practically all of the bilirubin 
values run above the line; between 16 and 30 there is evidence of a definite 
downward loop below the line; beyond 30 they vary widely on both sides of 
the line. It is this downward loop which commands attention, because it may 
be found clinically in exactly the same zone in lobar pneumonia in the white 
race, in pernicious anemia, familial jaundice, and in the newborn (placenta 
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blood). It has not as yet been observed in the black race in any of these enti- 
ties, for it definitely does not occur in the ascent of the icterus in lobar pneu- 
monia in the negro, and pernicious anemia and familial jaundice are so rare 
in the black race that none have as yet been studied. 

The accompanying charts present the results of a correlation based on 
approximately 1700 sera examined by the three test method, from over 700 
patients representing a wide variety of clinical entities. Since these tests 
were done by a single observer using a uniform technic, differences may be 
regarded as fairly valid in significance, with the factor of error a constant. 

Chart 1 demonstrates the possible variation in total bilirubin content of 
a serum having an icterus index from the normal zone to 60. It is obvious 
that the iecterus index fails to conform consistently with any constant total 
bilirubin content ratio. 

There are no known cases of carotinemia in this group. The relatively 
high bilirubin values in and near the normal zone of the iecterus index were 
found in sera from patients with familial jaundice and pernicious anemia, in 
placenta blood, and in sera from patients suffering only from trauma, acci- 
dental (contusions, fractures, deep lacerations, bullet wounds), or operative. 
In this traumatie group latent jaundice was a constant feature, often mani- 
fest for a short time in the sclerae, and evidently produced by the formation 
and release of bilirubin from hemoglobin in the interstitial blood extravasa- 
tion at the site of the trauma. Direct positive van den Bergh reactions were 
very frequently encountered during the course of this icterus caused by 
trauma. The relatively low bilirubin values in the higher zones of the icterus 
index were found in serial studies as any jaundice was subsiding, occasionally 
in cirrhoses, and in negroes. If a line be drawn connecting the maximum 
bilirubin values in areas of high dot-density, two downward loops will be seen; 
a small one following the icterus index 10, and a very definite one between the 
index 16.6 and 30. These icterus indices, 10 and 16.6, have been found to be 
of extraordinary significance in a study of 224 cases of lobar pneumonia. 

Several points are demonstrated on Chart 2. (1) For a given icterus 
index the bilirubin content is higher when the pigment is direct negative (or 
long delayed), and in the colloidal state, than when the pigment is direct 
positive and a crystalloid. (2) In sera with a direct negative (or long de- 
layed) reaction a sudden increase in bilirubin content takes place when the 
icterus index arrives at 16.6. (3) As the icterus index passes 16.6, sera uni- 
formly exhibited either a true direct positive reaction or an immediate golden 
accentuation on the addition of the diazo reagent. This icterus index seems 
to be the upper limit of color intensity which can be produced by colloidal 
bilirubin (serum hematoidin) before a change takes place in the van den Bergh 
reaction. 

The data for the ‘‘dot-dash’’ line of direct negative bilirubin is derived 
from 200 sera from patients exhibiting icterus due to trauma, exclusive of 
those sera in which zonal positive or direct positive reactions were present ; 
hence the use of the term ‘‘blood extravasations’’ in the legend. 

On Chart 3 are plotted the average bilirubin contents for given icterus 
indices found in pernicious anemia (15 cases), familial jaundice (12 cases), 
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zone without evidence of either a downward loop or a golden reaction. The 
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and the newborn (30 specimens of placenta blood). The downward loops in 
the bilirubin curves between the indices 16.6-30 are quite definitely indicated. 
In such entities direct positive reactions are rare, but were observed in one 
placenta blood (infant normal) and in two cases of pernicious anemia at in- 
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Chart 4. 


jaundice have been observed, one exhibiting a direct positive reaction through- 
out the course of the icteric exacerbation, and the other, an exception to the 
previous findings, exhibiting icterus indices for five months in the 16.6 to 30 


*Greene has reported direct positive reactions in occasional cases of pernicious anemia and 
familial jaundice, 
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delay periods in the reactions, when not direct positive, were found to be 
shorter in placenta blood than in pernicious anemia, and longest in familial 
jaundice. 

Chart 4 exhibits serially ‘‘the riddle of the icterus index 16.6°’ in a spe- 
cific ease of familial jaundice. The dotted line at the bottom of the chart 
where the van den Bergh reaction curve is plotted in terms of the length of 
the delay period, indicates by the circles on the direct line that with the rise 
of the icterus index from 16.6 to 25, accompanied by the decrease in serum 
bilirubin, the immediate golden reaction with the diazo reagent developed. 
The red direct reaction was consistently absent except for the development of 
an eight-minute delay period on the fifteenth day of observation as the acecu- 
mulated bilirubin was passing through the liver parenchyma. The massing 
of direct negative bilirubin at the icterus index 16.6 without increasing the 
yellow intensity of the serum can be explained only by assuming the forma- 
tion of larger colloidal aggregates of the pigment, unable to enter the liver 
parenchyma, terminated by a spontaneous physical change by which a erys- 
talloid derivative was evolved, to which the liver was permeable, producing 
a greater color intensity in serum, although quantitatively less, because of 
greater solubility, as indicated by the immediate golden color change in the 


aqueous medium of the direct van den Bergh reaction. 


TECHNIC OF TESTS 


The following details of technic describe the uniform method used in this study. All 
three tests may quickly be done on each serum by the continuity of technic. They have been 
found adaptable only to a study of the changes in the icterus of a given clinical entity, and 
are usually of little or no value as an aid in differential diagnosis when used separately or in 


single determinations. 

Icterus Index.—Using a Duboseq colorimeter the serum from about 10 e.c. of fresh 
blood is compared directly with a standard 1-10,000 solution of potassium dichromate, which 
arbitrarily represents unity. The standard is usually set at 15 mm. The serum must be 
clear and yellow, free from hemolysis visible to the eye, turbidity, or murky brownish color. 
The comparison is best made using natural morning light from a window. The calculation 


is as follows: 
Reading of standard 


ss = icterus index 
Reading of serum 





The normal range is from 3 to 5, signifying that human serum has from 3 to 5 times 
the yellow color intensity of the arbitrary standard. There is no racial difference known. 
Latent jaundice may still be present even though the icterus index lies within normal limits, 
its detection then depending on the van den Bergh reaction and the quantitative bilirubin 
determination. Conversely, high icterus indices may not be indicative of abnormal bilirubin 
content when the serum color is other than clear and yellow. The possibility of an increase 
in luteins, lipochromes, and carotinoids must be considered, as well as, according to van den 
Bergh, hematin icterus. 

Van den Bergh Reaction.—After determining the icterus index, 1 ¢.c. of serum is poured 
from the colorimeter cup into an accurately graduated centrifuge tube. The tube is slanted 
and from a pipette 0.5 ¢.c. of Ehrlich’s diazo reagent (freshly mixed) is overlayed on the 
serum (technic originally used for urine). An immediate reddish, amber, or port-wine color 
reaction at the contact zone is indicative of a positive zonal reaction. Serum and reagent 
are then shaken and mixed so that a small amount of serum at the lower tip of the tube 
remains unmixed and can be used as a control of the color change above. The tube should 
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be watched for at least ten minutes for evidence of the beginning of a reddish, amber, or 
port-wine color change. If the color change occurs at once, it may be called direct positive. 
Should the reaction not begin until a few minutes have elapsed, the delay period should be 
stated as accurately as possible. When no change occurs up to ten minutes, the reaction may, 
for practical purposes, be called direct negative. If at the zone of contact or on mixing a 
sudden golden accentuation takes place, it may be called direct golden positive. These read- 
ings should also be made in natural daylight, preferably with a glazed glass window as a 
background. Normal sera are usually direct negative in the ten minute interval. 

Most of the prevailing confusion in the interpretation of this test arises from the use 
of the term ‘‘biphasic,’’ and from the fact that oxalated plasma evidently reacts differently 
from serum. The former frequently gives an immediate blue violet color,* while the latter 
practically never does, giving initially the reddish color alone when a direct positive reaction 
occurs. Hall has recommended that the term ‘‘biphasic’’ be discarded as meaningless, 
Andrewes disregards the quality of the color, and van den Bergh in 1928 reiterates, ‘‘no 
direct bluish color must appear.’’ Hence, since the ‘‘direct prompt,’’ or blue-violet, re- 
action does not exist when serum is used, and all direct positive reactions could be called 
‘*biphasic,’’ there is no particular reason for retaining such a nomenclature. 


The results of the van den Bergh reaction may be recorded as: 


Direct positive 
Direct delayed__ minutes 
Direct negative (10 minutes) 


Positive zonal reactions may frequently be found when, after mixing, there seems to 
be no definite change up to two or three minutes. The golden accentuation should be re- 
corded only when it can be demonstrated to a skeptic. It is often followed by a delayed 
red reaction. 


Quantitative Bilirubin Determination.—After the determination of the van den Bergh 
reaction, add 2.5 ¢.c. of 95 per cent alcohol, then 1 ¢.c. of saturated ammonium sulphate, 
and place in the centrifuge for a few minutes. On removal from the centrifuge, three layers 
will be seen; an upper pink or ruby colored layer in which essentially all the bilirubin is 
contained in alcoholic solution as azo-bilirubin, a middle layer of compacted precipitated 
proteins, usually colorless, and a lower layer of ammonium sulphate solution. Determine 
from the graduations on the tube the volume in ¢.c, of the upper colored layer and pour 
off some of it into a colorimeter cup for comparison with van den Bergh’s standard cobaltous 
sulphate solution, which represents the color intensity produced in a similar reaction by 
exactly 0.5 mg. of bilirubin per 100 ¢.c. For pale color reactions set the standard at 2 
mm. in the colorimeter; for deep ruby reactions at 5 or 10 mm. The calculation is as 








follows: 
Reading of standard Dilution factor eee ; 
Reading of unknown “~~ 2 — 8 bilirubin per 100 ¢.c. of serum 


By the use of the dilution factor the three tests may be run in continuity with as 
little as 0.4 ¢.c. of serum to work with, increasing somewhat, however, the factor of error. 


Dilution factor equals volume in c¢.c. of colored upper layer 
volume in ¢.c. of serum used 





This quantitative determination (indirect reaction) is occasionally unsatisfactory due 
to anomalous factors in various sera. The alcoholic layer may not be comparable with the 
standard because of a yellow or orange color instead of the pink. A few drops of oxalic 
acid usually change the yellow color back to the pink, but a resulting turbidity often spoils 
the accuracy of comparison. In spite of the frequent difficulties encountered due to initial 
turbidity (removable by heating, by adding 1 to 2 drops of ether, or an additional ¢.c. of 
aleohol), and to the yellow anomaly, practical approximations can be made after the routine 
observation of a number of normal and icteric sera. With sera obviously deeply jaundiced 
little difficulty is encountered. Normal sera usually give either no grossly visible pink color 
in this reaction, or are but faintly reactive. 


*The direct positive reaction on fresh bile is often blue-violet, but is usually red. 
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SUMMARY 


Mann has shown that nascent bilirubin is produced extra-hepatically at a 
very rapid rate in the dog. The production rate in the human organism may 
be estimated as equally rapid, equivalent to approximately 14.3 mg. per 100 
¢.c. of serum volume in twenty-four hours. Mann found that such nascent 
bilirubin is direct negative in terms of the van den Bergh reaction. It has 
long been known that direct negative bilirubin is changed to the direct posi- 
tive form by the liver parenchyma in mammals as it is excreted. The differ- 
ence in these two forms of bilirubin has been found to depend on the physical 
state of the pigment: the direct negative form being free nascent bilirubin 
occurring as a suspensoid colloid; the direct positive form being an unstable 
crystalloid salt of bilirubin. Since the liver parenchyma is ordinarily imper- 
meable to substances in the colloidal state, the conversion of free bilirubin 
to a erystalloia salt is a necessary element of the excretion process, 

In consideration of the relatively massive normal daily production of bili- 
rubin, it is obvious that the excretion of the pigment by the liver must at all 
times be efficiently maintained to preserve the balance and prevent a con- 
stantly ascending icterus. From the experiments of Naunyn, Minkowski, and 
MeNee it appears plausible that the Kiipffer cells in mammals act as the ac- 
ceptors of nascent colloidal bilirubin as their function in the excretion of the 
pigment, their relative permeability to the pigment being the threshold deter- 
minant under normal conditions and in functional icterus. 

The direct delayed van den Bergh reaction can be interpreted in terms of 
the length of its delay period as indicating intermediate stages in the transi- 
tion of nascent bilirubin to the crystalloid form, arising from pigmentary 
congestion in the liver parenchyma, the speed of the reaction depending on 
the relative solubility of the conversion products. Minute quantities of fully 
converted crystalloid bilirubin give rise to direct positive reactions in serum, 
and when both forms exist together, the reaction is direct positive. 

The icterus index may be better understood as a ‘‘yellow intensity’ index 
and not directly proportional to the bilirubin content, because of the many 
possible differences in the physical state and solubility of the pigment present. 

In correlations of the results from over 1700 sera examined by the three 
test method, it has been found that: (1) The icterus index fails to conform 
consistently with any constant proportion of total bilirubin. (2) For a given 
icterus index the bilirubin content of the serum is higher when it exists in the 
colloidal state than when it is erystalloidal. (3) Colloidal bilirubin aceumu- 
lates in the blood stream at the icterus index 16.6, but fails to impart a higher 
color intensity to the serum in which it is suspended until it undergoes a 
physical change, expressed by the development of an immediate type of van 
den Bergh reaction. (4) In sera from the newborn, pernicious anemia, and 
familial jaundice, a downward loop in total bilirubin content occurs as the 
icterus index rises from 16.6 to 30, accompanied by the appearance of an 
anomalous immediate golden accentuation in the direct van den Bergh re- 
action. One exception to statements 3 and 4 is cited. 
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THE VAN DEN BERGH REACTION 








A uniform technie for conducting the three tests in continuity on small 
amounts of serum is outlined, in which the innovation of overlaying the diazo 
reagent on the serum prior to mixing is proposed as a more sensitive method 
to detect the presence of crystalloid bilirubin. The terminology of Dr. A. A. 
Hijmans van den Bergh in the interpretation of the results of the reaction, as 
well as in the classification of jaundice as obstructive or functional, has proved 
most adaptable to the understanding of the pathologic physiology of icterus 
in the light of recent experimental work. 


The results as presented in this paper comprise a part of an intensive clinical 
study of jaundice based on the serial application of the three tests for serum bilirubin, in 
which to date over 1700 sera from more than 700 eases have been studied, representing prob- 
ably most of the conditions in which latent or clinical jaundice exists. Much of this work 
was done in the Department of Pathology at the Detroit College of Medicine and Surgery, 
of which Professor James E. Davis is the head, during the years 1929 and 1950. 
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THE CATAMENIA AND OXYGEN CONSUMPTION* 





By Cuar Les L. WiBLeE, LIncoLn, NEs. 
UNTZ' in 1906 concluded that the intensity of oxidation processes in 
women changed very little during menstruation. Gephart and DuBois? 
(1916) confirmed these findings. Snell, Ford and Rowntree* (1920) found a 
rise just before and during the menses, with a marked fall after the period. 
Rowe and Eakin* (1921) reported a rise of 13 to 18 per cent above normal 
previous to menstruation and a low rate during the period and for approxi- 
mately two weeks after menstruation. Wiltshire’ (1921) and very shortly 






































Table I 
No. of Consumption of Oxygen (c.c. per minute) 
Subject |menstrual | 1-4 days ring -8 days 2 weeks after 
cycles before enstruation pfter end ofjend of 
menstruation ist 2nd menstruation|menstruation 
Ge We 1 210 189 200 209 206 
II 2 208 189 202 210 198 
3 201 192 180 197 199 
4 208 184 198 200 201 
5 211 200 209 213 210 
6 205 180 200 207 205 
7 211 203 202 205 208 
8 210 206 205 214 212 
9 208 199 179 207 204 
10 204 188 206 211 210 
11 195 195 190 200 201 
12 217 199 180 217 209 
Average 207 193 195 208 205 
zo + 
20s 4 A 
200 + 
195 74 
1/90 4 








after Blunt and Dye® found no elevation in the basal metabolism of women 
before and during the menses. Asher’ (1920) stated that ‘‘a direct influence 
of the sexual organs on metabolism does not exist.”’ It is also stated by Geist 
and Goldberger® that castration in women with previously functioning ovaries 
has no effect on basal metabolism. Wakeham® (1923) concludes that there is 
a distinet fall in basal metabolic rate during or immediately after menstrua- 
tion which is preceded by a rise. Benedict and Finn’ (1928) after extensive 
investigation of the problem reported that the oxygen consumption was low- 
est during the menstrual period and highest about one week after menstrua- 
tion ceased. Griffith'' (1929) found that menstruation lowered general 
metabolism. 

*From the Department of Physiviogy and Pharmacology, University of Nebraska 

Received for publication, November 10, 1930. 
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Women students are continually referred to our Student Health Dispensary 
for metabolism tests. Such conflicting reports as are above cited upon the 
metabolism of women during menstruation caused us to avoid the taking of 
such tests near the catamenia and also suggested a study of the problem. This 
study was initiated in September, 1927. 

Fortunate conditions for such a study exist in our Department of Physi- 
ology throughout the school year. The curriculum carries a course in Sex 
Hygiene for women students. The enrollment is always large. A number of 
these young women volunteered for the study and took considerable interest 
in our findings. In addition to this group several special students from our 
own department were available for the experiment over the entire period 
September, 1927, to September, 1929. 




















A. K. | 7 190 188 187 


180 


TABLE II 
ina NO. OF MEN- | AVERAGE CONSUMPTION OF OXYGEN (C.C. PER MINUTE) 
cep eae | STRUAL CYCLES) 1-4 DAYS | DURING 5-8 DAYS AFTER) 2 WEEKS AFTER 
SUBJECT COVERED BY BEFORE MENSTRUATION END OF MEN- END OF MEN- 
| EXPERIMENT | MENSTRUATION Ist | 2ND STRUATION |  STRUATION 
2 | eS ee ee oe ae re 
M. O. 7 201 191 189 | 199 20] 
Il, | | | } 
G. W. | 12 207 | 193 195 208 | 205 
I. | | 
i ae 5 197 183 | 188 197 200 
IV. | 
B. B. | 5 185 | 181 175 183 187 
Vv. | 
L. H. | 8 195 | 195 | 188 198 197 
VI. 
B. M. | 3 200 199 | 187 | 194 201 
VIL. | | 
N.A. | 5 196 186 | 190 | 193 197 
VIII | 
Ac. | 5 189 187 | 183 | 195 193 
Ix. | | | 
‘ 192 | 192 
| 
| 
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The closed circuit oxygen consumption type of apparatus was utilized in 
this work. Routine records of buccal temperature, room temperature, pulse 
rate, and barometrie¢ pressure were taken. <All tests were made in the reclin- 
ing position and in the early morning, fourteen to sixteen hours after the 
previous night’s meal. The room temperature was maintained at a comfort- 
able level with plenty of ventilation. Every subject was allowed a rest period 
of thirty minutes before beginning the test. Individuals with an indication 
of any circulatory deficiency were excluded from the experiment. Every 
step was taken to insure comfort for the subjects during the tests. 

A test for leakage in the apparatus preceded every determination. To 
insure against any possibility of nervousness in connection with the first test 
of a series, each subject was allowed preliminary trials. 

Tests were made on 22 different subjects covering a total of 118 men- 
strual cycles. Each eycle involved 5 tests distributed as follows: One to 
four days before the menstruation, two tests during menstruation, the first 
one usually falling on the first or second day; five to eight days after the ces- 
sation of menstruation and lastly, two weeks after cessation of menstruation. 

The figures shown in Table | are derived from subject No. IT (G. W.). 
The curve accompanying Table | is the result of the plotting of averages. 
This eurve represents in general the type of curve secured for each subject. 

The average consumption of oxygen for each subject during each period 
of the experiment is given in Table II]. It will be noted that with one excep- 
tion, subject XIX, these results indicate a low oxygen consumption during 
menstruation. About one-half of the subjects showed one or two menstrual 
periods in which oxygen consumption during menstruation had a tendency to 
rise above the premenstrual consumption. These, however, were much in 
minority and the figures were in nearly every case lower than the consump- 
tion five to eight days after cessation of menstruation. The values secured 
do not indicate a premenstrual rise. The period of highest oxygen consump- 
tion seems to be two weeks after cessation of menstruation. 
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STUDY ON A SERIES OF ARTHRITIC PATIENTS UNDER CONTINUOUS 
MONO-LODO-CINCHILOPHEN TREATMENT WITH SPECIAL REF- 
ERENCE TO THE ACTION OF THE CINCHOPHEN 
MOLECULE ON THE LIVER TRACT* 


By KE. P. Corson Wutre, B.A., M.D... PHiLApELPHIA, PA. 


INCE 1923, when Worster-Drought! described the first case of cinchophen 
toxicity, a number of more or less carefully studied cases have been re- 
ported in the literature. These have been due not only to cinchophen itself 
but to its combinations and derivatives. The symptoms are always that of a 
moderate or severe toxie jaundice, which often results in the death of the in- 
dividual. The autopsy shows acute vellow atrophy of the liver with its asso- 
ciated pathology. 

In the history of these cases it is impressive to note that the presence of 
symptoms of poisoning, or the severity of the symptoms, is not proportional 
to the leneth of time the drug has been taken or to the amount of the drug 
ingested. There are records of an almost daily consumption over periods of 
years, with no bad effects. This is further substantiated by the relatively 
small number of proved cases of yellow atrophy in relation to the amount of 
cinchophen and derivatives annually consumed in the United States (approxi- 
mately 100,000 pounds per year). 

The one patient, Case 22, responsible for this study has taken cinchophen 
almost continuously for six years. Poisoning also has occurred a week’ or 
weeks after discontinuing the administration. These facts indicate clearly 
that the responsible factor must be in the individual taking the drug. 

Chemically, cinchophen is a phenylquinoline carboxylic acid. While the 
fate of these compounds in the system has been studied in the past, these 
investigations have thrown little light on the nature of the decomposition 
products and their elimination.” * * However, it is reasonable to believe that 
the liver plays a part in the decomposition of these complex products with the 
formation of secondary products of a more or less specifie toxie action on this 
organ. 

It, therefore, seemed to us to be of value, before instituting medication 
with cinchophen preparations, to examine the patients carefully for any evi- 
dence of liver or possible pancreatic dysfunction. 

In this study a group of arthritis cases, that under the previous treatment 
had failed to respond, were set aside for treatment with mono-iodo-cinchophen. 

In all a history and physical examination were obtained with extreme 
care, making especial effort to locate the original foci, so as to exclude any 


and all cases showing factors suggestive of disease or inefficiency of these or- 


*From the Laboratories of the Orthopedic Hospital. 
Received for publication, April 30, 1931. 
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The majority of the patients were drawn from the clinic service of 


Dr. W. J. Taylor and the laboratory studies were made in the laboratories of 


the Orthopedic Hospital, Philadelphia, Pa. 


CASES 


Diagnosis 


Involvement 

Age 

Duration 

Foei 

Treatment period 

W. R. 

on 

W. B. C. 

Hb 

N. P. N. 

Urea 

Urie Acid 

Creatinin 

Glueose 

Glueose tolerance 

Levulose tolerance 

Epinephrine 
response 

Teterie index 

Van den Bergh 

Rosenthal test 

Bile drainage 


Urobilogen 


Urine findings 


1 


Severe osteo- 


arthritis 
deiormans 
General 


63 years 
9 years 
Tonsils, 
17 weeks 
Neg. 
3880000 
4610000 
5800 
8000 
64 
74 
28.4 
28.2 
13.4 
13.6 
2.1 


9 oO 


1.6 
1.6 
84 
91.1 
N 
N 
N 
N 
Neg. 
Neg. 
4.1 
3.9 
D- ID- 
D- ID- 
3% 


teeth 


Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


15’ 0 — 1 hr. 
2.5% 15’ 0-1hr. 


TABLE | 
2 3 
Chronie infee- Chronie infee- 
tious tious 
Hands, knees Hands, knees, 


58 years 
22 years 
Colon 
19 weeks 
Neg. 
4050000 
4420000 
6100 
7600 

79 

SO 

30.1 


— me CO 
o 
> Dh COR Re 


Det ete PO DS OI OI 


“1% 


AAAZS 


D- ID- 


4% 15’ 0-1 hr. 
15’ 0 — 1 hr. 


3% 
Not obtained 
Not obtained 
Neg. 
Neg. 
Neg. 


line represents laboratory findings after treatment. 


N—indicates Normal. 


Neg.—indicates Negative. 


elbows 
o4 years 
3 years 
Colon 
19 weeks 
Neg. 
4080000 
4100000 
5800 
7TS00 

78 

SU 


6 » 


ID- 

3% 15’ 0 -— 1 hr. 
3% 15’ 0 -— 1 hr. 
Not obtained 
Negative 

Neg. 

Neg. 

Alb. neg. casts 


= 
Chronie hyper- 
trophic 





Knees 


62 years 
4 years 
Tonsils 
19 weeks 
Neg. 
4180000 
4080000 
6500 
6806 

83 

80 

26.4 

27 

13.2 
13.7 
2.3 


*In each case the first line represents laboratory findings before treatment, the second 


. 
Arthritis 
deformans 


General 


32 years 
3 years 
Not found 
17 weeks 

Neg. 
4020000 
4080000 
6700 

7000 

79 
80 
27 
28 
1 
1 


be Aa be 


im to Sa ip Ny 


3 
4 
9 
: 
I. 
1 
84. 
84 
N 

N 

N 

N 

Neg. 

Neg. 

4 

4 

D- ID- 

D- ID- 

2% 15’ 0-1 hr 
2% 15’ 0-1 hr 
Not obtained 
Not obtained 
Neg. 


Twenty-one cases were accepted as being entirely free from any symp- 


toms or signs of liver, duodenal or pancreatic disease, as far as eould be 


determined. 


The laboratory examination consisted in Wassermann tests, blood counts 


and differential blood chemistry, nonprotein nitrogen, urie acid, creatinine, 


glucose and levulose-sugar tolerances and epinephrine response, van den 


3ergh, icteric index and Rosenthal tests and, where possible, a bile drainage. 
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38° 
7 
Ton 
17 
Neg 
395 
393 
710 
860 
74 
76 
28.1 
28.1] 
14 
14.1] 
2.4 


9 °o 


1.9 
1.1 








1 hr 
1 hr 
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These patients were then put on mono-iodo-cinchophen two capsules three 
times daily. Five had the drug for seventeen weeks, four for nineteen weeks, 
six for twenty weeks, two for twenty-four weeks, and four for twenty-eight 
The average length of uninterrupted administration totaled twenty- 


weeks. 


6 
Arthritis 
deformans 


General 


38 years 
7 years 
Tonsils, teeth 
17 weeks 
Neg. 
3950000 
3930000 
7100 
8600 

74 

76 

28.1 

28.1 


x 
Neg. 
Neg. 
3.8 
3.9 

D-— ID- 
D- ID- 
5% 15’ 0 — 1 hr. 
GY 15° 0 - 1 hr. 
Not obtained 
Not obtained 
Neg. 

Neg. 

Alb. neg., casts, 
pus cells 


one weeks. 


7 


Chronic hyper- 


trophic 


Knees, wrists, 
spine 
o8 years 
3 years 

Teeth 
17 weeks 

Neg. 
3970000 
4020000 
8200 
7600 
70 
78 
31 
30.1 
15.6 
15 
2.9 
2.4 
2 
1.5 
108.2 
104.1 
N 
N 
N 
N 
Neg. 
Neg. 

3.8 
4.1 
D- ID- 
D- ID- 


3% 15’ 0-1 hr. 
4% 15’ 0 —1 Ir. 


Not obtained 
Not obtained 
Neg. 
Neg. 
Neg. 


TABLE 
8 
Arthritis 
deformans 


General 


44 years 

29 years 
Teeth, tonsils 
20 weeks 
Neg. 

4000000 
4090000 
11500 


D- ID- 


3% 15’ 0 — 1 hr. 
3% 15’ 0-1 br. 


Neg. 
Neg. 
Neg. 
Neg. 
Alb. easts pus 


cells 


I—Conr’p 


9 


Chronic hyper- — 


trophic 
Hips, knees 


47 years 
3 years 
Colon 

20 weeks 
Neg. 
3700000 
4110000 
8100 
S800 

74 


Neg. 
Neg. 
4.0 
3.9 
D- ID- 
D- ID- 
4% 15’ 0-1 hr. 
3% 15’ 0 - 1 hr. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


10 





Elbows, fingers 


69 years 

14 months 
Teeth, tonsils 
19 weeks 
Neg. 
3780000 
3760000 

8000 


D- ID- 


3% 15’ 0 — 1 hr. 
3% 15’ 0 - 1 hr. 


Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


11 


Chronie atrophic Chronic atrophic 


Knees 


58 years 
4 years 
Sinuses, mastoid 
20 weeks 
Neg. 
4000000 
4390000 
7900 
7900 

79 

81 


Neg. 
Neg. 
4.1 
4.0 
D- ID- 
D- ID- 
4% 15’ 0 — 1 hr. 
5% 15’ 0 -—1 hr. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


Some of these laboratory tests were carried out every week in 


order to catch any evidence of beginning trouble and all were repeated on the 
day on which the drug was discontinued and again one week and two weeks 


after the final withdrawal. 


SUMMARY 


Table I shows the results: (1) of the examinations made before institution 
of treatment by mono-iodo-cinchophen and (2) of the examinations made after 
At no time during the observation period did any of 


withdrawal of the drug. 
these patients show any variation from the normal. 
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CASES 
Diagnosis 
Involvement 
Age 
Duration 
Foei 
Treatment 


period 


W. R. 
R. B. C.* 


W. B. C. 
Hb 
mia. 
Urea 
Urie Acid 
Creatinin 
Glueose 
Glucose tolerance 
Levulose tolerance 
Epinephrine 
response 
Icteric index 
Van den Bergh 
Rosenthal test 
Bile drainage 
Urobilogen 


Urine findings 


THE 


12 
Senile atrophic 


Left hip 


73 years 
2 years 
Colon 


17 weeks 


Neg. 
3800000 
4680000 
7800 
8400 


Neg. 
Neg. 


4.0 
D- 
D- 
2% 
3% 15’ 
Neg. 
Neg. 
Neg. 
Neg. 
Indican 


IpD- 
[D- 


JOURNAL 


15’ 0 — 1 hr. 
0 —1 hr. 


OF 


LABORATORY 


TABLE I—ContT’pD 


13 
Arthritis 
deformans 


General 


57 years 
21 years 
Teeth, tonsils 


24 weeks 


Neg. 
4010000 
4350000 
6900 
8100 
78 
85 
28.6 
28.8 
14.4 
14.2 


9 


bo me to Sip 


Neg. 
Neg. 
4.0 
4.2 
D- ID- 
D- ID- 
4% 
4% 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


15’ 0 — 1 hr. 
15’ 0 — 1 hr. 


— 14 — 


Arthritis 


deformans 
General 


53 years 
17 years 
Tonsils, ethmoid 


28 weeks 


Neg. 
4180000 
4270000 
8100 
8600 


7! 


4.5 
D- ID- 
D- ID- 
5% 15’ 0 - 1 hr. 
3% 15’ 0 - 1 hr. 
Neg. 
Neg. 
Neg. 
Neg. 
Pus cells 


AND CLINICAL 


~ Arthritis 


MEDICINE 


15 


deformans 
General 


42 years 
12 years 
Teeth 


28 weeks 


Neg. 
3060000 
3350000 
7500 
8000 

60 

64 

28.2 

29.7 


13.4 


_ 
_— 
oN Re 


GO et bet FO DO 
© ol 


“4 
_ 
w 


100.6 
N 
N 
N 
N 
Neg. 
Neg. 
4.0 
4.4 
D- ID- 
D- ID- 
2% 15’ 0 - 1 hr. 
2% 15’ 0 - 1 hr. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 


6 = 


Chronic hyper- 


trophic 


Sacro-iliae, left 
ankle 

28 years 

9 months 

Colon 


24 weeks 


Neg. 
4210000 
4480000 
7600 
7800 

74 

74 

26.4 

30 

13.2 


Neg. 
Neg. 
3.9 
4.0 
D- ID- 
D- ID- 
4% 15’ 0 - 1 hr. 
5% 15’ 0 — 1 hr. 


Neg. 
Neg. 
Neg. 
Neg. 


All of the 21 patients recorded were advanced cases of arthritis with 
multiple involvements but were a group apparently without any lesions of 


the upper intestinal area. 


All took the drug without undue symptoms, some 


with improvement, some without, and this factor had apparently no influence 


on the findings. 


The drug was administered uninterruptedly in order that the 


results might be compared with cases of self-medication so common in the field 
of the arthrities. 

Case 22 represents the original subject, self-treated for a period of con- 
Two series of tests were made at an interval of six 


siderably over six years. 


months. 


While this group of cases is comparatively small, the length of time given 
over to the uninterrupted use of the drug is long, averaging five months, they 


are reported : 
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Neg. 
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4110 
8200 
8100 
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CONTINUOUS MONO-IODO-CINCHOPHEN TREATMENT OF ARTHRITIS 21 
TABLE I—Contr’p 
17 18 19 20 21 “2. :~C~*« 
Arthritis Atrophie Hypertrophic Multiple intee- Hypertrophic Arthritis 
deformans tious deformans 


General 
67 years 
28 years 


Sinuses, ehtmoid 


28 weeks 


Hip 


o8 years 

8 years 

Sinus, ethmoid, 
sphenoid 

20 weeks 


Shoulders, knees 
42 years 
3 years 


Colon 


20 weeks 


Elbows, hands, 
knees, ankles 

23 years 

9 months 

Teeth, tonsils 


28 weeks 


Lumbosacro 
iliac, elbows 
39 years 
+ years 
» 


20 weeks 


General 
o2 years 


17 years 
, 


6 years, 9 mo. 
(Cinchophen) 


Neg. Neg. Neg. Neg. Neg. Neg. 
4050000 4210000 3710000 3650000 4130000 4010000 
4110000 4180000 4220000 4260000 4180000 4090000 
8200 8000 S000 6500 11200 7200 
8100 8800 8900 8100 9100 7600 

75 80 75 73 80 80 

74 80 84 80 80) 79 
26.8 29.3 27.2 30 30 26.3 
26.6 28.1 27.4 30.1 29.4 26.5 
13.4 15 14.1 14.9 14.8 13.1 
13.4 14.3 13.8 14.9 13.9 13.3 
3.1 3.7 3.3 3.) 2.9 2.9 
2.8 2.8 3.0 2.7 2.9 3. 

1.9 1.2 1.1 1.8 1.9 1.5 
1.8 1.6 i 1.9 2.0 1.4 
86.1 94.3 96.2 107.3 108.8 111.3 
85.7 99.5 99.4 99.9 110.3 101.7 

N N N N N N 

N N N N N N 

N N N N N N 

N N N N N N 

Neg Neg. Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. Neg. Neg. Neg. 
4.0 3.5 3.9 4 3.9 4.1 

4.1 3.3 3.7 3.9 3.9 4.0 
b- T- D- ID- D- ID- D- Ip- D- ID- D-— ID- 
D- ID- D- ID- D- ID- D- ID- D-— ID- D-— ID- 
3% 15°0-1hr. 4% 15°0-1hr. 3% 15°0-1hr. 4% 15°0-1hr. 4% 15’0-1hr. 4% 15’ 0 -1 hr. 
8% 15°0-1hr. 3% 15°0-1hr. 5% 15'0-1hr. 4% 15’°0-1hr. 5% 15°0-1hr. 4% 15’ 0-1 hr. 
Neg. Neg. Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. Neg. Neg. Neg. 
Neg. Neg. Neg. Neg. Neg. Neg. 
Alb., pus cells Alb., pus cells, Indican Neg. Neg. Alb., casts 

easts 


1. As a method of possible safeguarding those persons using these drugs. 


2. As an effort to determine a reason for the apparent inconsistency in 
the appearance of toxic reactions from cinchopen and its congeners. 
SB 


In the one fatal case of cinchopen poisoning previously studied by the 
author, there was a history of symptoms suggestive of liver and gall bladder 
disease antedating the taking of cinchophen by at least four years. 
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DIABETES MELLITUS AND THE GASTRIC SECRETION*t 


By Micuaret G. Wout, M.D., PHILADELPHIA, PA. 


|* THE treatment of patients with diabetes mellitus there has been insuffi- 
cient stress laid on the gastrointestinal tract. The high grade spastic 
obstipation is frequently commented upon; however, the not uncommon gas- 
trie complaints, such as anorexia, feeling of distention, localizing discomfort 
after meals, and inability to consume the allotted amount of food have not 
attracted as much attention as they deserve. 

Of 110 patients with diabetes mellitus, studied at the Merey Hospital, 
Council Bluffs, Iowa, and at the Temple University Hospital, Philadelphia, 
19 patients presented symptoms related to a disturbed gastrointestinal function. 

The gastric contents were studied by the fractional method in 33 eases, 19 
of whom manifested some gastrointestinal symptoms. Roentgen examina- 
tions were made in 12 patients and in 24 the stool was examined. In 10 the 
duodenal contents were obtained by means of the duodenal tube, and studied 
for the presence of pancreatic ferments. 

At present I shall confine myself to the consideration of the gastric 
acidity. The group of patients comprised 21 females and 12 males. 

The amount of sugar in the fasting blood varied from 160 mg. per 100 
c.c. of blood (the lowest) to 380 mg. (the highest). Eighteen patients out of 
the 33 showed a hypoacidity and achlorhydria. Eleven showed achlorhydria 
and seven hypoacidity. Four patients had a hyperacidity. Eleven showed 
an acidity within the normal range. Two out of the hyperacidity group com- 
plained of a burning sensation after meals and of a marked constipation. 
Four out of the normal group had some gastrointestinal complaint. The pa- 
tients were placed on proper diabetic diets, and insulin was administered 
when diet alone did not suffice to reduce the blood sugar to a level of 120 
to 130 mg. per 100 ¢.c. and when the urine still showed sugar. The patients 
with hypoaecidity and achlorhydria were given, in addition, dilute hydro- 
ehlorie acid with each meal (5 ¢.c.). The gastric symptoms disappeared in 
11 patients. Before the administration of dilute hydrochloric acid, they 
exhibited some gastric symptoms. Two had chronic cholecystitis, one of whom 
was operated upon, and improved; one has not improved. (Table I includes 
a summary of these patients with achlorhydria and hypoacidity.) 

That the symptoms might be attributed to the achlorhydria can be de- 
duced from the fact that no gastrointestinal pathology was demonstrated by 
the roentgen ray in 10 patients; their gastric complaints disappeared or dimin- 





*From the Department of Internal Medicine, Temple University Medical School, Phila- 
delphia, Pa. 

Received for publication, April 14, 1931. 

+This study was commenced at the Mercy Hospital, Council Bluffs, Iowa, in 1925: since 
1929 it has been continued at Temple University Hospital, Philadelphia, Pa. 


99 


-- 





Sea eee See eee eS 


cating ae LT ee 


-_ A As 





Poh 


bm Al ios 


WD UES we 
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ished after the administration of the dilute hydrochloric acid. I am aware 
of the fact, however, that achlorhydria and hypoacidity existed in five of 
the patients without any gastric symptoms. 


TABLE I 


CASES OF DIABETES SHOWING ACHLORHYDRIA AND HYPOACIDITY 


| PROBABLE 


ACETONE 


| 
spammox | BLOOD SUGAR eae | 
sex | age | 7" — | MG. PER sy poe ongy AND GASTRIC ANALYSIS 
DIABETES | 100 c.c. ; “ DIACETIC 
2 | 50 6 yr. 230 2.0 a Free HCl __ 0 
| Total acid max. 10 
$ | 40 3 yr. 190 1.6 + + Free HCl - 0 
Total acid max. 14 
9 | 45 4 yr. 200 1.4 a Free HC] ______ 0 
| Total acid max._ 15 
@ | 48 | 6 yr. 200 1.6 - Free HC] ______ 0 
Total acid max.. 5 
2 | 50 8 yr. 190 1.4 ° Free HC] __---_ 0 
| Total acid max._ 17 
2 | 55 8 yr. 220 2.5 _ Free HCi ____-. 0 
| Total acid max._ 15 
Q | 48 | 12 yr. 210 1.8 | ++ | Feee HO) ..-.... © 
| | | | Total acid max._ 38 
? 46 | 7 yr. 180 0.3 ~ | Free HCl] _----_ 0 
| Total acid max._ 25 
$ | 65 15 yr. 225 2.2 - Free HCl -----. 0 
| Total acid max._ 35 
Q | 54 12 yr. 200 1.8 ‘a Free HCl __-___ 0 
| | Total acid max._ 30 
$ | 50 | 11 yr. 200 1.6 - | Free HCl ----.- 0 
| | Total acid max._ 30 
$ | 50 8 yr. 200 1.8 - | Free HCl ------ 5 
| Total acid max._ 50 
$6 | 46 | B yr. 200 14 - |Free HCl max.. 5 
| Total acid max._ 30 
3 57 | < 3%. 280 2.4 | Free HCl max._ 18 
| Total acid max. 45 
? | 35 | 2 yr. 190 1.2 - |Free HCl max._ 15 
| Total acid max._ 38 
$6 | 46 9 yr. 210 2.3 ~ Free HCl max._ 12 
| | Total acid max._ 45 
? SS | it yr. 190 1.4 - Free HC] max. 6 
Total acid max._ 20 
9 | 52 | 13 yr. 185 12 = Free HCl max. 12 


48 


| Total acid max. 


Knowledge of the gastric acidity in patients with diabetes mellitus may 
be of value in the interpretation of metabolism of carbohydrates. Glucose 
metabolism depends upon the activity of several factors. Among these, ab- 
sorption (intestine), storage (liver), and utilization (tissues) (insulin is only 
one link in the chain) are of prime importance. Whether the rapid emptying 
of the stomach due to achlorhydria permits an unequal absorption from the 
intestine’ or some other obscure change incident to achlorhydria influences 
the fluctuation in blood and urine sugar is difficult to state at the present. 

It is a clinical observation, however, that an individual who suffers from 
a functional hyperehlorhydria, begins to show sugar in the urine once an 
achlorhydria develops. Explanations concerning the functional activity on 
the part of digestive organs and the blood-sugar concentration are not laek- 
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ing. We owe to Cammidge and Howard? the credit for focusing our atten- 
tion on the fact that the functional disturbances of gastric secretion play a 
part in carbohydrate metabolism. 

They are of the opinion that the alkaline secretion (pancreatic) below 
the pylorus which is initiated by the gastrie hydrochloric acid causes a rela- 
tive acidosis; they ascribe this to the abstraction of the bases from the blood 
for the formation of pancreatic secretion. They have also shown that the 
entrance of alkaline bases into the circulation is accompanied by a lowering 
of the blood-sugar level, and vice versa an increase in the fixed acid of the 
blood causes a rise in the blood sugar. The intimate relation between the 
acid base equilibrium and some phases of carbohydrate metabolism finds a 
measure of corroboration in the frequeney with which hyperglycemia and 
glycosuria are worse in the early morning hours in some patients with dia- 
betes. Thus Leathes* finds a high CO, of the alveolar air immediately upon 
waking, due to the accumulation of CO, in the blood during sleep. This rela- 
tive acidosis tends to disappear during the course of the morning, due to the 
reactivation of respiratory center with a fall of CO, in the blood. Watson* 
has suggested that the same process may be a factor in causing an increase 
in the blood and urine sugar during the early part of the day. 

Free hydrochloric acid is constantly absent in pernicious anemia. The 
achlorhydria is generally regarded as a diagnostic criterium of pernicious 
anemia. It is of interest in this connection to note that the fasting blood 
sugar in 16 patients with pernicious anemia was found by Johnson’ to be 
above normal. Rennie® performed glucose tolerance tests in 19 patients with 
pernicious anemia and found definitely abnormal tolerance curves in 58 per 
cent (11 cases), 8 of these having prolonged curves, 3 abnormally high. The 
abnormality of the curves had no relation to the hemoglobin, red blood cell 
count, age, weight, temperature, or pulse rate. It would not be irrational to 
account for these curves by the abnormal physiologic activity of the diges- 
tive apparatus. 

Watson’ has obtained in 6 patients with achlorhydria sugar tolerance 
curves that speak for a disturbed carbohydrate metabolism. In 3 of them 
an intermittent glucosuria was the only symptom suggestive of a defective 
carbohydrate tolerance. 

Dr. D. Meranze and | carried on some observations on nondiabetic hos- 
pital patients from Dr. H. B. Shmookler’s service of the Mount Sinai Hos- 
pital, that would tend to indicate the influence of the administration of hy- 
drochlorie acid on sugar tolerance curves. Patients were selected who have 
shown an absence of free hydrochloric acid and who have shown no dis- 
turbance in carbohydrate metabolism. One and seventy-five hundredths gm. 
of glucose per each kilogram of body weight was given by mouth on empty 
stomach. The glucose was dissolved in 400 ¢.c. of water and flavored with 
lemon juice. Samples of blood for blood-sugar estimation were withdrawn 
in the fasting state and then every half hour for the first hour and two hours 
later. Blood-sugar determinations were made by the Folin-Wu Micro blood- 
sugar method. Two days later the same amount of glucose was given and in 








ica ASH REND 


- 


Till PASTAS ete DAES BOR is sa 


t 











bf 
Ma 
= 


RE BOR a ica 


$A. csinedhe dis 


es oe 





DIABETES MELLITUS AND THE GASTRIC SECRETION 25 


addition the patient drank 5 ¢.c. of dilute hydrochloric acid with the glu- 
cose; and one hour later another dose of 5 ¢.e. of dilute hydrochloric acid 
was given. Table II illustrates the results of some of these experiments. 


TABLE IT 
SUGAR TOLERANCE TEST 
Fasting Blood 93 mg. per 100 ¢.e. of blood 
4 hr. after ingestion of glucose 128 mg. per 100 ©... of blood 
1 hr. after ingestion of glucose 171.5 mg. per 100 ¢.c. of blood 
2 hr. after ingestion of glucose 99 m2. per 100 ©... of blood 


CASE 4.—Mr. M. T. Free HCl 0; total acidity max. 15. 
Glueose plus Hydrochloric Acid (5 «.e.), 
Another 5 ¢.c. was given at end of first hour. 


Fasting Biood 120 mg. per 100 ¢e¢. of blood 
4 hr. 248 mg. per 100 ¢.c. of blood 
1 hr. 278 mg. per 100 ee. of blood 
2 hr. 171 mg. per 100 ee. of blood 


SUGAR TOLERANCE TEST 


Fasting Blood 80 mg. per 100 ¢.c. of blood 
4} hr. after investion of glucose 111 mg. per 100 @.e. of blood 
1 hr. after ingestion of glucose 129 mg. per 100 ¢.e. of blood 
2 hr. aiter ingestion of glucose 120 mg. per 100 ¢.c. of blood 


Case 7.—Mr. J. W. Free HCl 0; total acidity max. 20. 
Glucose plus Hydrochloric Acid (5 ¢.e.). 
Another 5 ¢.c. was given at end of first hour. 


Fasting Blood 110 mg. per 100 ec. of blood 
4 hr. 218 mg. per 100 «ec. of blood 
1 hr. 206 mz. per 100 ec. of blood 
2 hr. 185 mg. per 100 ¢.c. of blood 


Comment: Achlorhydria has been found in from 4 to 6 per cent of ap- 
parently normal persons.* This agrees with the work of Bennett and Ryle,’ 
who in 100 medical students of an average age, twenty years, demonstrated 
a complete absence of free hydrochloric acid in four persons. Other in- 
vestigators: Lockwood (quoted by Alvarez’), Eggleston'® encountered achlor- 
hydria in from 6 to 10 per cent of normal eases. 

The occurrence of achlorhydria and hypoacidity in diabetes mellitus is of 
greater frequency than normally found. In our study, achlorhydria occurred 
in about 33.3 per cent of the cases and hypoacidity in 21.2 per cent. That 
oceurrence of achlorhydria in diabetes mellitus has not been given its proper 
valuation may be gleaned from Faber’s' work. He states that of all achlor- 
hydria individuals 10 per cent develop pernicious anemia and 90 per cent 
may suffer from exophthalmie goiter, arthritis deformans, cholecystitis. He 
fails to mention diabetes mellitus. 

The relative frequency of achlorhydria and hypoacidity is indicated in 
Table ITI. 

Bowen and Aaron,” and Joslin,’® found achlorhydria in 27.3 per cent of 
eases. The incidence of achlorhydria in diabetes including this group is 28.7 
per cent. A prominent symptem in Bowen and Aaron’s patients was the 
diarrhea. According to them, diarrhea was not noted unless achlorhydria 
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Gastric Aciwity IN DIABETES ACCORDING TO THE AGE OF PATIENT AND DURATION OF DISEASE 


| 7 FREE HYDROCHLORIC ACID 
——"™ SEX [NORMAL 

























DURATION OF AVERAGE + 
DIMIN- — 
" a DISEASE AGE OR ISHED ABSENT 
Teenie MALE FEMALE| ABOVE ; 
Bowen and Aaron ae 
46 | Under 5 years 49 16 30 29 8 9 
16 | From 5 to 10 yr. 53 3 13 4 6 ¢ 
4 From 10 to 15 yr. 50 2 2 1 0 3 
2 From 15 to 20 yr. 66 1 1 1 0 1 
1 From 20 to 25 yr. 64 0 1 0) 0 1 
Joslin = 
10 | Under 5 years 46 4 6 8 0 2 
10 From 5 to 10 yr. 53 3 7 6 1 3 
7 From 10 to 15 yr. 55 1 6 5 0 2 i 
5 From 15 to 20 yr. 58 1 $ 4 0 1 ; 
5 From 20 to 25 yr. 55 3 2 4 0 1 | 
Wohl : 
11 | Under 5 years ; 48 4 7 7 2 : ‘ 
14 | From 5 to 10 yr. |} 51 5 9 | 6 3 5 : 
8 From 10 to 15 yr. 54 3 5 | 2 2 = e.. } 
139 46 93 | 77, or 22, or 40, or 
55.4% 16% 28.7% ‘ 
existed. According to our study diarrhea was not a frequent symptom. Of M4 
the 11 patients with achlorhydria, one patient complained of diarrhea, and 4 
. ° ° . ° ° a 
in another was an alternating diarrhea and constipation. In the patient x 
ry 
with diarrhea, this was checked by the administration of dilute hydrochloric 4 
acid. In the second a colitis was demonstrated by sigmoidoscopie examina- 3 
tion. It is interesting to note that the patients showing achlorhydria had : 
diabetes of a long duration. The known causes for achlorhydria and hypo- ‘ 
acidity such as cholecystitis, tuberculosis, carcinoma of the stomach, and i 
pernicious anemia, have not played a réle in our patients, as in only two 


patients with achlorhydria, there was demonstrated a chronic cholecystitis. 

The relationship between the chloride metabolism and the secretion of 
free hydrochloric acid in the stomach is well established. It is significant : 
that in diabetes one frequently finds a diminution of chlorides in the pan- 
creatie secretions. Myer-Bish'* has noted in diabetes a close parallelism be- 
tween the reduction of pancreatic ferments and the chlorides in the pan- 


Siheratsl ik aa 





Re Ar 


creatic juice. 

Lee Foshay’ has also observed a reduction of the serum chloride con- 
centration with a corresponding increase of the chloride in the blood cor- ¥ 
pusecles when the blood sugar was increased, in other words, in diabetes the 
chloride is in a less available form for formation of hydrochlorie acid by 


gastric glands than in health. 
CONCLUSIONS 


In the treatment of patients with diabetes mellitus attention should be 
given to the gastrointestinal tract. In a respectable number of patients an 





achlorhydria and hypoacidity may be demonstrated. 
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The administration of dilute hydrochloric acid in addition to the diabetic 


regimen may lessen the gastrie complaints in such persons. 


disturbed gastric function to disturbed carbohydrate metabolism. 


_ There is some clinical and laboratory evidence of the relationship of a 


It suggests 


itself that in the interpretation of abnormal sugar tolerance curves one should 
also consider the physiologic function of the digestive tract. 


I wish to express my appreciation to Dr. Wm. Egbert Robertson for his many valuabie 


suggestions in the preparation of the work and to Dr. Herman Jahr of Omaha, Nebraska, 
and Dr. D. Meranze for technical assistance. 
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SEPTIC CAVERNOUS SINUS THROMBOSIS* 


Report of Two Cases Wirt REcOvVERY OF ONE FOLLOWING LACTERIOPHAGE 
THERAPY 


By B. F. Stour, M.D... SAN ANTONIO, TeXAS 


CUTE infectious cavernous sinus thrombosis is a relatively rare disease if 

one considers the number of cases reported in the literature. However, 

it is possibly more common than these reports show, cases occurring which 
are either not reported or not recognized as such. 

The most extensive treatise on this subject is the book by Eagleton,’ who 
in 1926 collected the reports up to that time and added in detail 25 eases of 
hisown. Smith,? in 1918, reviewed the literature and found less than 300 cases 
reported up to that time. Dixon,* in 1926, reported 10 cases, one with recov- 
ery, but which he regarded as an error in diagnosis. 

Regarding the prognosis, Dwight and Germain,’ in 1902, collected 182 
cases from the literature and found that 7 per cent of these patients recovered 
spontaneously. Babbit,° commenting on this, stated ‘‘that 7 per cent recov- 
eries must raise the question of diagnosis without autopsy.’’ Smith? ex- 
pressed the opinion that ‘‘on the assumption that the clot in the sinus was not 
infected and considering the great number of observers, the fragmentary 
character of many of the reports, and the pessibilities of inaccuracies and of 
errors in diagnosis, we are forced to the conclusion that thrombosis of the 
cavernous sinus is practically always fatal if the thrombus is infected and not 
drained.”’ Dixon concluded ‘‘that meningitis follows so closely after the eye 
symptoms develop that septic thrombosis of the cavernous sinus is a non- 
surgical complication and that reported cases of recovery were probably 
errors in diagnosis.’’ 

This paper has to do with the report of two cases, the first with classical 
symptoms, which recovered completely without sequelae and in which radical 
surgery was not employed, but dependence placed on the use of antistaphylo- 
coceus bacteriophage filtrates and blood transfusions. A second ease, also 
typical, but which came under observation too late for any hope of recovery. 

Case 1.—Patient, L. D., female, aged sixteen. Family history negative. Past history: 
Perfect health up to the time of the present illness. On July 19, 1930, a small furuncle 
appeared on the center of the chin just below the border of the lip and was treated by 
local application of hot fomentations. On July 23 it was lanced, little pus being found. 
The lip began rapidly swelling and she entered the Medical Arts Hospital on the next 
morning with a temperature of 101.2° which rose to 103.2° the same day. One e.c. of 
bacteriophage was injected under the skin and a wet dressing of it used locally. On the 
following day the lesion was cauterized deeply with the thermocautery and the bacteriophage 


*Received for publication, April 3, 1931. 
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treatment repeated. On the following day, July 26 (the seventh day), the swelling had 
rapidly spread up the right side of the face, with continued high temperature to 105.6°. 
Beeause of the cellulitis with no pus forming in the lesion, 50 ¢.c. of antistreptococeus serum 
was given in the belief that it was a streptococcus infection. 

On July 28 (the ninth day) the first blood count was made showing a low total 
leucocyte count of 7,800 but with 96 per cent neutrophiles, 57 per cent of which were im- 
mature forms constituting a Gangerous left nuclear shift. A blood culture and cultures 
from the lesions were made. All showed Staphylococcus aureus, the blood in one ¢.c. amounts 
in 30 ¢.e. tubes of broth yielding a heavy growth in ten hours. By the next morning (the 
tenth day) swelling was intense over the right side of the face, involving the right eye which 
showed exophthalmos and chemosis. The right side of the neck was also brawny and hard. 
The temperature rose to 103.4° and the blood continued to show a most dangerous picture. 


3y July 31 (the thirteenth day) the left eye was involved but to a less extent than 
the right, which showed now extreme exophthalmos and chemosis. The thrombus had invaded 
the left side of the sinus. The lids were swollen shut, were a bluish-purple, pitted on 
pressure and could not be opened enough to permit an examination of the eyegrounds. The 
tension was so great that pressure necrosis was feared, and it was decided to make super- 
ficial linear incisions in the lids and conjunctiva to relieve the tension. This was done 
together with a small incision in the swollen cheek. No pus was found. Reference to Table 
I will show the extreme gravity of the blood picture from day to day, the temperature range, 
and the therapy used. 

Bacteriophage was at first used subeutaneously and locally, but in view of the heavy 
blood stream infection, in addition to the rapid increase in symptoms, it was decided to 
use it intravenously. This was done daily with doses morning and afternoon on three of 
the days. July 29 (the tenth day) 4 ¢.c. were given subeutaneously and on the thirtieth, 
9 ee. in divided doses were given under the skin. The intravenous treatment was well 
borne, being at first followed by short but definite chills, those later becoming mild. On 
August 3 (the sixteenth day) urticaria with painful joints developed and because the in- 
travenous injections of bacteriophage greatly aggravated these symptoms, it was abandoned. 
The urticaria was undoubtedly caused by the antistreptococcus serum which was given on 
July 26. A blood culture taken at this time and cultured both in broth and on agar plates 
remained sterile after seven days incubation. 

Reference to Table I will show the number of blood transfusions and the use of para- 
thormone and calcium given for the control of the urticaria and other therapy. The total 
leucocyte count began to rise though the neutrophiles and nuclear shift did not show much 
improvement. An occasional eosinophile appeared which may have been due to urticaria. 


By August 6 (the nineteenth day) the swelling in the neck and face had begun to 
improve and the wound in the lower lid showed signs of healing as did the superficial in- 
cisions in the eyelids. The exophthalmos and chemosis in both eyes was still marked but 
the lids could now be separated for examination of the eyegrounds. The pupil of the right 
eye was somewhat dilated but the ophthaimologiec examination showed nothing but congestion 
of the retinal veins while the nerve and macula appeared normal in both eyes. The patient 
was still unable to voluntarily raise the lids of either eye. From this time until August 22 
the swelling except for bulging of the eyes had subsided completely, with healing of the 
incisions. The patient’s mind was clear and her appetite good. However, the blood picture 
showed higher total counts of the leucocytes, a marked left nuclear shift, and she had oc- 
casional delirium when asleep. 


The temperature was somewhat lower in range but headache with pain in the back 
of the head grew increasingly severe until on August 23 (the thirty-second day) she became 
very ill with vomiting and severe pain in the back of the head and neck. The leucocytes 
rose to 20,900 and the temperature to 103.2°. At 4:00 P.M. a lumbar puncture was made 
yielding 15 ¢.c. of a turbid fluid under high pressure. The cell count showed 1100 per c.mm., 
while direct smears and cultures showed numerous staphylococci. One c.c. of bacteriophage 
was introduced into the spinal canal. Since I had no precedent for the intraspinous use 
of bacteriophage I decided on 1 ¢.c. as a trial dose. A blood culture taken at this time 
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gave no subsequent growth. The next morning at 9:00 A.M. the blood count showed 13,400 
leucocytes. The shift was more to the right and the patient felt considerably better. At 
11:00 A.M. a lumbar puncture was made, the fluid being less under pressure while the cell 


count showed now 370 cells. Since no reaction followed the 1 ¢.c. dose, 4 ¢.c. of bacteriophage 
were injected into the spinal canal. The temperature rose only to 101.4° following this. 
Lumbar punctures were made daily for the following four days, each time 5 ¢.¢. of bae- 
teriophage being introduced after the fluid was withdrawn. Only 10 ¢.c. of fluid was with- 
drawn because of the fear of disturbing the lesions above. 

The patient improved rapidly, sleeping much of the time, the appetite returned, but 
she complained continually of headache, which was controlled by codein. The temperature 
dropped close to normal after the second intraspinous injection of bacteriophage and the 
blood picture improved. On September 3 vomiting and pain in the head and right eye re- 
turned; however, the temperature range was not high, and the blood picture was nearly 
normal, Another lumbar puncture was made, showing a clear fluid under normal pressure 
and with a cell count of 16. Cultures from the fluid yielded no growth after seven days’ 
ineubation. Again 5 ¢.¢. of bacteriophage were given intraspinously. The temperature 
rose to 101.4°. The urine, which had been examined daily since the patient’s entrance 
to the hospital, at this time showed a large amount of pus with staphylococci and B. coli. 
On September 4 a cystoscopy and ureteral catheterization was done, the urine from each 
kidney showing pus with staphylococci and B. coli. Mixed staphylococcus and coli bae- 
teriophage was introduced into the kidney pelvis. Following this the urine showed variable 
amounts of pus from 2- to 4-plus. Local bladder irrigations and instillations were made 
daily. 

Bacteriophage treatment by subcutaneous injection was resumed on September 13 
(the fifty-third day) and was followed by no reaction of any kind. The blood picture from 
day to day showed an increasing leucosis, a variable neutrophilia and a marked left nuclear 
shift. The patient had, of course, rapidly lost weight from the first and by now was 
emaciated and extremely weak. The eyes, following the intraspinous injections of bac- 
teriophage had rapidly improved with ability to voluntarily raise the lids, the exophthalmos 
subsided, vision was good with the exception of diplopia, and the patient was in good 
spirits. The temperature reached nearly normal in the mornings but rose each afternoon. 
On September 15 (the fifty-fifth day) the temperature rose to 103.8°, the leucocytes to 
17,350 and nausea and vomiting with headache returned. A lumbar puncture yielded a 
clear fluid under normal pressure with a count of 21 cells. Cultures of the fluid were 
again sterile. Another blood culture was made which gave no growth. Two c.c. of bac- 
teriophage were injected into the spinal canal. 

The urine at this time showed a 4-plus pus with B. coli but the fear that the in- 
fected sinus was still causing the symptoms, in spite of negative spinal fluid findings, was 
so strong that treatment of the kidney pelves was not done until October 1 (the seventy- 
first day). On this day nausea reappeared with chilly sensations, the total leucocytes rose 
to 22,800 though the neutrophiles were only 73 per cent and the nuclear shift not marked. 

The ureters were catheterized, pus being found from the right ureter, and argyrol was 
injected into the kidney pelvis. Following this the temperature dropped to normal and 
remained so until the patient was discharged from the hospital on October 8 (the seventy- 
eighth day). No further blood counts were made, the eyes were nearly normal and the 
pus content of the urine dropped to a few cells. After the patient returned home she had 
a few slight rises in temperature with some congestion about the eyes, these attacks being 
coincident with her menstrual periods, and by the first of December she weighed ten pounds 
more than before her illness and had normal vision and no remaining effects of the infection. 


Case 2.—Patient, Mrs. K. C., aged thirty-four, entered the Robert B. Green Memorial 
Hospital September 18, 1930, at 2:00 p.M. Service of Dr. Dudley Jackson. 

Past History: During past three months she had recurring attacks of furuncles about 
the face. September 11 she had a small one on the left lower lip. On the fourteenth 
(third day) she picked it, and the next day the face and lip began swelling, increasing in 
severity until she entered the hospital where examination showed the whole left side of the 
face to be swollen, including the left eye whieh she was unable to open. The lids were 
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edematous and bluish-red in color, There was chemosis and a small amount of exophthalmos 
present. She complained of severe pain in the head and showed much mental confusion. 
The temperature rose from 100.8°, on entrance, to 104.4° in the night. On the following 
day (the fourth day) the patient became delirious with increase in the swelling of the face 
and with chemosis present in both eyes. 

A lumbar puncture showed a slightly turbid fluid with 72 cells and a few staphyloccocci 
on direet smear. The leucocytes were 16,400 with 77 per cent of neutrophiles (the Schilling 
count was not made). At 2:00 P.M. 2 ©. of antistaphylococcus bacteriophage were given 
subeutaneously. The patient continued to grow rapidly worse during the night, and the 
following morning, September 20 (the ninth day) 2 ¢.c. of bacteriophage were given sub- 
eutaneously. Following a lumbar puncture at 2:30 P.M. which showed a purulent fluid, 1 ¢.c. 
of phage was given intraspinously. The temperature rose to 104°, the pulse to 140 and at 
4:00 P.M. she died, having been in the hospital about forty-eight hours. 

At autopsy (Dr. Dudley Jackson), there was found on opening the skull, a general 
meningeal exudate with a collection of purulent material in the region of the left frontal lobe 
of the brain. Both orbital cavities were filled with an infected edematous material with 
thrombosis of the orbital veins. The longitudinal sinus contained an infected thrombus and 
on opening the cavernous sinuses both were found filled with a purulent soft clot. The 
pleural cavities on both sides contained a seropurulent exudate, while the lungs were filled 
with infected emboli of various sizes from small areas to larger consolidations. The pus 
trom the cavernous sinuses and other lesions yielded pure cultures of Staphylococcus aureus. 
The other organs of the body showed nothing of importance. 


DISCUSSION OF CASE I 


This case report presents several outstanding points of interest and im- 
portance. 

First, that a patient with a classical picture of infectious cavernous sinus 
thrombosis with septicemia and meningitis should survive at all. 

Second, the sterilization of a heavy blood stream infection by intravenous 
bacteriophage therapy. 

Third, the control of a Staphylococcus meningitis by intraspinal use of 
bacteriophage. 

Fourth, the faithfulness with which the Schilling index of the leucocytes 
mirrored the clinical facts in the ease. 

The chief disease simulating cavernous thrombosis is orbital cellulitis. 
Eagleton' and Babbitt® have discussed this question and pointed out the dif- 
ferential points in diagnosis. In orbital cellulitis the disease nearly always 
starts in the nasal sinuses or from direct trauma to the eye. The serious blood 
picture in this case, persisting in spite of the subsidence of external signs of 
infection with the exception of the eyes, indicated with certainty the pres- 
ence of a focus somewhere in the brain or venous sinuses. The appearance of 
delirium during the days preceding the development of meningitis, as shown 
by the spinal fluid and the severe headache, according to Eagleton’ do not 
appear when the infection is confined to the sinus. He states that ‘‘the ap- 
pearance of delirium is of the gravest significanee.’’ The lungs and endo- 
cardium at. no time showed any involvement and no other metastatic foci 
developed during the illness. 

Concerning the question of spontaneous recovery, reference to what has 
been said about prognosis in this paper, together with the history of an in- 
feeted sinus thrombosis, septicemia and meningitis, casts grave doubt as to 
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its possibility in this case. In the treatment of this patient, aside from six 
blood transfusions and other supportive measures, the one hope was centered 
on the specific treatment by antistaphylococeus bacteriophage. Faith that 
this might be of aid in spite of the desperate nature of the case was inspired 
by previous experience with less alarming yet severe staphylococcus infec- 
tions.® 

In this case the infection progressed so rapidly and with such alarming 
symptoms, including a blood picture that showed an overwhelming toxic effect 
on the bone marrow, that the first attempts to cope with the infection by sub- 
cutaneous and local use were soon abandoned for intravenous injections. 
These were at first followed by definite chills but later injections were well 
borne until the severe urticaria and joint pains forced the suspension of bac- 
teriophage therapy for the time. The urticaria was undoubtedly due to the 
previous use of the antistreptococcus serum and was aggravated by the bac- 
teriophage injections. However, following six days of intravenous bacterio- 
phage therapy a blood culture showed the blood to be sterile. 

Lowenstein’ has quoted Stetson as saying that the staphylococcus is the 
deadliest organism encountered in general sepsis; also that Peet, Reed and 
Stiles and others have stressed the almost invariably fatal outcome of Staph- 
ylococeus septicemia when secondary to furuncles. He reported one case of 
encephalitis in which Staphylococcus albus was isolated from both the blood 
and spinal fluid. The patient recovered following intramuscular, intravenous 
and intraspinal injections of staphylococcus antitoxin. However, in two 
other patients treated by this method, the first died on the day after entering 
the hospital; while in the other, 7 intravenous injections failed to have the 
slightest effect in preventing the fatal termination. He called attention to the 
fact that the staphylococcus is very irregular in the production of soluble 
toxin upon which dependence must be placed for the production of antitoxin. 
In two of his eases he used nonspecific protein without success and commented 
on the little encouragement given in the literature to this form of therapy 

Rice,* in reporting two cases of Staphylococcus septicemia, stated that both 
died, though one lived weeks longer than was expected. Local and subeuta- 
neous treatment by bacteriophage was employed, fear of the peptone in the 
filtrate preventing the intravenous use of it. 

The early sterilization of the blood stream in this case, I believe, prevented 
the development of metastatic foci in the lungs which are so frequently found, 
as well as elsewhere. It also localized the infection and confined it to the 
original sites. This action of bacteriophage in less serious infections has been 
noted by numerous observers as a very common and characteristic result. 
I have seen numerous cases of severe cellulitis of the face arising from foci 
about the mouth or nose in which local and subeutaneous use of the bacterio- 
phage caused rapid subsidence of the cellulitis with localization, relief of 
pain, and prompt termination of the infection. The infection in this case was 
obviously confined to the sinuses, with a local meningitis, until later when it 
became generalized. The most spectacular evidence of the réle of bacterio- 
phage in the recovery of this patient was shown by the rapid and complete 
control of the meningitis by the intraspinal method of administration. 
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In both the intravenous and intraspinal methods direct contact was as- 
sured with the organisms causing the infection, constituting the ideal method 
of approach. While the peptone in the filtrate may be an obstacle to the use 
of large amounts intravenously, the harmless nature of this agent used locally 
is such that the entire meningeal cavity could probably be filled with it, re- 
placing the spinal fluid. 

The therapeutic value of antistaphylococcus bacteriophage filtrates has 
been much in dispute. However, such favorable reports have been published 
by d’Herelle,? Bruynoghe and Maison,'® Gratia,'' Gougerat and Payre,™ 
Hauduroy,’* Grenet and Isaac-Geroges,'* Bazy,’’ Lingeman,'’® Raiga,'’ Rice,* 
Larkum,'* Alderson,’® Crutchfield and Stout® and others, that the mass of 
evidence supporting the therapeutic value of this agent cannot be ignored. 

D’Herelle® states that ‘‘too much emphasis cannot be placed on the fact 
that bacteriophage acts effectively only when very virulent races are used.’’ 
Nelson*® has studied the effect on phagocytosis by injecting rabbits intra- 
venously with 5 ¢.c. of bacteriophage together with a strain of staphylococcus 
susceptible to lysis and found an immediate and marked increase in the phago- 
cytic index. With a strain of staphylococcus not lysable the phagocytic index 
was not altered. Smith’ has shown in a similar study that the degree of 
phagocytosis is determined not only by the period of contact with bacterio- 
phage but also by the virulence of the lytic principle employed and that the 
bacteria become more susceptible to phagocytosis after contact has been in- 
terrupted. D/’Herelle,? Gohs and Jacobsohn** and others, have also demon- 
strated the marked effect on phagocytosis. Arnold and Weiss** found that a 
single dose of bacteriophage lysed bacterial filtrate developed a rapid increase 
in the antibody titer of the rabbit and was able to protect the animal from a 
lethal dose of the homologous organism. The bacteriophage lysed organisms 
being split products were thus shown to have a more rapid and active anti- 
body forming power than vaccines or autolysates. Vaccines have been re- 
garded as helpful but not curative in Staphylococcus septicemia and then only 
in chronic eases. 

The race of bacteriophage used in this case was one of high virulence, 
having a titer of 10-5, and has been capable of lysing more than 90 per cent of 
the strains tested. The strain recovered from the lesions of the patient was 
readily susceptible to its action. It is my belief that this patient survived only 
because of early and vigorous treatment, particularly by the intravenous 
method. In giving this patient only 1 ¢.c. doses subcutaneously during the 
first five days, much time was lost. Much larger amounts should have been 
used, given twice or three times daily, and earlier intravenous treatment in- 
stituted. 

If confronted with a case such as Case 2, in which meningitis has become 
generalized and septic emboli have already invaded the lungs, no hope ean be 
entertained. of recovery by any form of treatment. This patient had been 
subject to staphylococcus infection which lowered her resistance and rendered 
her more vulnerable to the final invasion of vital structures. Had she been 
fortunate enough to have been seen early and vigorous and fearless bacterio- 
phage treatment been instituted, she probably would have survived. 
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Reference to the history of Case 1 will show how narrow a margin of 
chance the patient had during the first days of the infection. The repeated 
injections subcutaneously of large doses together with the intravenous dosage 
produced such a resistance that the breaking through of the infection into the 
meninges did not take place until more than three weeks after the bacterio- 
phage therapy began. It would seem clear that the study of the behavior of 
this patient under bacteriophage treatment should teach more than that one case 
of its type has recovered following its use. These eases are uncommon, but it 
is well known that staphylococcus infections about the face, lips, or nose are 
common, and all potentially dangerous. These can be promptly and cer- 
tainly relieved by early and adequate bacteriophage treatment. 

The success in sterilizing the blood stream in this case should open a field 
of usefulness in Staphylococcus septicemia from other foci. It should, of 
course, be ecmbined with such surgery as seems indicated in each case and 
should be used locally, subcutaneously and intravenously. Doses up to 5 ee. 
at a single injection can be used subcutaneously, while from 1 to 2 ¢.¢. intra- 
venously were safely employed in this case. Nelson®® used daily intravenous 
doses in rabbits of 5 ¢.¢. without apparent harm. 

It is hoped that the success attending the use of bacteriophage in Case 1] 
will stimulate further study and experiment in this class of infections and 
lead to the saving of some at least of these otherwise hopeless eases. 


1 am indebted to the following physicians for permission to report Case I. This case 
was under the direct charge of Drs. O. H. Timmins and John B. Herff. Consultants, but in 
daily attendance, were Dr. Herbert Hill, Internist, Dr. C: F. Lehmann, Dermatologist, Drs. 
Charles Boehs and W. D. Hicks, Ophthalmologists, Drs. Max Johnson, C. E. Seull, Dudley 
Jackson, general surgeons and Drs. R. R. Ross and W. H. Heck, Urologists. I was intrusted 
with the laboratory studies, the preparation of the bacteriophage, and the direction of its 


use, Case 2 was under the eare of Dr. Dudley Jackson who gave permission to inelude it in 


this paper. 
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THE GONOCOCCUS COMPLEMENT-FIXATION TEST IN 
SYNOVIAL FLUID 


By Davin H. Kurne, M.D.,* ano Junius Pinkxus, M.D., 
New York City, N. Y. 


HE value of the complement-fixation test in the blood serum for diagnosis 

of gonorrheal arthritis is recognized by all investigators. Our study pre- 
sents this reaction in the synovial fluids of arthritis of different etiology and 
stage. 


TECHNIC 


We have used the polyvaient antigen manufactured by the Lederle Labo- 
‘atories according to the principles of Teague and Torrey. Experiments with 
various amounts demonstrated that 0.1 ¢.¢. of synovial fluid was the optimum 
to secure specific reactions. Inactivation of the synovial fluid was found to 
be necessary to prevent anticomplementary reaction. The fluids must be per- 
fectly clear; it has been found that even slight turbidity or hemolysis have 
interfered with the results. The following routine was used: 

The synovial effusion was centrifuged at high speed until the clear fluid 
is separated from the sediment. Coagula were detached from the walls of the 
test tubes by means of a glass rod. The clear fluid is inactivated from fifteen 
to thirty minutes in a water-bath at 56° C. To 0.1 ¢.c. of synovial fluid in a 
small test tube there was added 0.1 ¢.c. of 1:10 dilution of gonococeus antigen, 
and the amount of complement determined by titration, together with 0.5 ¢.c. 


of normal saline. The tubes were then shaken and incubated in the water- 


*Frederick Brown Orthopedic Research Fellow. 
Received for publication, March 20, 1931. 
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bath at 37° C. for one hour, after which they were placed in the ice box for 
three hours. Five-tenths ¢.c. of 5 per cent suspension of sheep cells and 
1 unit of ambocepter were added. The whole was ineubated for one hour and 
Controls, positive, negative and hemolytic, as well as 


readings were made. 
Complete fixation is marked 


anticomplementary, were run with each test. 
four-plus; three-, two-, and one-plus signify degrees of partial fixation; com- 


plete hemolysis is marked negative. Fluids should be preserved in the ice 


box and tests carried out as soon as possible. 


ANALYSIS OF THE MATERIAL 


Fifteen fluids were aspirated 


The reaction was carried out on 121 cases. 
Of the 


from traumatic and 106 (87.6 per cent) from inflammatory effusions. 
latter 36 (33.9 per cent) were from acute cases and 70 (66.1 per cent) were 
from chronic conditions (duration over six months). Of the 106 inflammatory 
fluids, 95 (89.6 per cent) gave a negative reaction and 11 (10.4 per cent) a 
7 were aspirated from knee joints, 


positive reaction. Of these 11 positives, 
The reaction was 


2 from elbows, 1 from the shoulder and 1 from the ankle. 


four-plus in 6 fluids, three-plus in 1 fluid, two-plus in 3, and one-plus in 


1 fluid. Of the 36 aeute effusions, 8 (22.2 per cent) gave positive results; of 


the 70 chronie cases, 3 (4.3 per cent) gave positive reactions. 
SPECIFICITY OF REACTION 


a. The Wassermann reaction was carried out simultaneously in all, and 
was positive in 16 fluids. Of these, 13 cases had a negative gonococcus com- 
plement-fixation test. In 3 fluids both reactions were strongly positive. The 
history in 2 eases showed an old syphilitic and a recent gonorrhea] infection. 


J. MeD., twenty-three years old. Contracted gonorrheal 


CASE 1.—(No. 4 on Table I). 
Two months ago pain in left 


urethritis three months previously, followed by epididimitis. 
At the time of his admission to the clinie he had a swelling of the left 


wrist and right knee joints. Sixty ¢.c. of turbid fluid containing 26,100 white cells per ¢.mm. 

with 86 per cent polymorphonuclear leucocytes were aspirated. The Wassermann and gonor- 

rheal fixation tests were four-plus in both blood and fluid. Culture of the synovial fluid gave 
However, gonococci were found in a smear of the urethral discharge. 

Case 2.—(No. 1 on Table I.) C. B., twenty-nine years old. Contracted gonorrhea 
four weeks previously and for two weeks the right ankle had been swollen and tender. 
Three ¢.ce. of a turbid fluid containing numerous polymorphonuclear leucocytes were aspirated. 
The Wassermann and gonococcus complement-fixation tests gave a four-plus in the fluid 
and blood serum. Culture of the synovial fluid was negative but gonococci were found in 


wrist and toes. 


no growth. 


direct smear from the synovial fluid. 

CasE 3.—(No. 6 on Table I.) L. W., colored female, thirty-one years old. Pain and 
swelling of wrists and sterno-clavicular joints and effusion of both knees for about a year. 
Ptosis of the right eyelid. The aspirated fluid was turbid with a white count of 1,800 per 


e.mm. and 46 per cent polymorphonuclear leucocytes. Wassermann and gonococcus fixation 


tests in the fluid were four-plus; Wassermann in the blood was four-plus; gonococcus 
in the blood was two-plus. 
b. Thirteen fluids were inoculated into guinea pigs, of these 4 developed 


None of the fluids gave a positive gonococcus complement- 
However, one fluid obtained at operation showed a two-plus 


tuberculosis. 
fixation test. 
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gonococcus reaction while the histologic examination of the synovial mem- 
brane revealed tubercles. 





TABLE I* 
DURATION DURATION a nc aronsniet CcOM- 
UROGENITAL PLEMENT FIXATION , a 
NO. NAME GONOR- ARTHRI- eomennmas svuovial REMARKS 
RHEA TIS : nLeon 
FLUID 
1 C.B. 4+ wk. 2 wk. Urethral ++4++4+ ++++  Wassermann ++++4; 
epididymitis gonorrhea positive in 
sediment of synovial 
fluid and discharge 
of urethra 
2 O.K. 8 wk. 5 wk. Urethral and ++++ Not done 
prostatitis 
3 DE. 11 wk. 1 wk. Prostatitis ++++ 4¢4+4+4 
4 J.MeD. 15 wk. 8 wk. Epididymitis ++++ ++++ Wassermann +++4++; 
gonorrhea positive in 
discharge 
5 E.R. 2 yr 6 wk. Prostatitis +++4 $++4 
6 LW. ? 1 yr. ? ++++ ++ Wassermann ++++ 
7 M.A. 23 yr 3 wk. ? ++4 — First attack 2 years 
ago 
S 6. ? 2 wk. ? ++ Not done 
9 S.W. ? 1 yr. ? ++ Not done 
10 ~G.F. 3 yr. 2 yr. ? ++ —  Tubereular synovitis 
110 oT. 4 mo. 3 wk. Prostatitis + — 











*Numbers 6 and 9 are female, all others are male. All cultures were negative. 


Case 4.—(No. 10 on Table I.) G. F., twenty-six years old. Five years before ad- 
mission he fell down and injured his left knee. Several years ago he became infected with 
gonorrhea. For two years he suffered with swelling and pain of the left knee joint. There 
was effusion and a small tumor outside of the joint which was taken for a cyst of the external 
semilunar cartilage. A synovectomy was done and the membrane was found to be hyper- 
trophic and with necrotic villi in some places. Sections showed numerous tubercules. Twenty 
c.c, of fluid was recovered with some red cells. Gonococeus fixation was two-plus and Wasser- 
mann was negative in the fluid; while in the blood they were both negative. 


e. In 79 fluids, cultures were made and 19 were positive for different 
strains of staphylococci, streptococci, and diphtheroids. None of these fluids 
gave positive gonococcus reactions. 

Cheek-up examinations on reaspiration of a number of fluids gave iden- 
tical results. 

It is therefore concluded that with the eventual exception of a weak 
positive reaction in one case of tubercular arthritis, the presence of specific 
or nonspecific infection did not interfere with the specificity of the gonococeus 
complement fixation in synovial fluids. 


CLINICAL CONSIDERATIONS 


Of the 6 patients with complete gonococcus complement fixation in the 
synovial fluids, 5 were males between the ages of twenty-three and thirty-six 
years. All had some urethral discharge. Prostatitis was present in 3 eases 
and epididymitis in two. The onset of arthritis was from one to eight weeks 
previous to examination. In 4 cases several joints were involved, the knee 
joint being chiefly affected. One patient suffered from an arthritis of the 
ankle joint only. The clinical picture was an acute infectious arthritis with 
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pain, peri-articular swelling, limitation of motion, and effusion. The syno- 
vial fluid was turbid, with a high cell count and contained polymorphonuelear 
leucocytes from 60 per cent to 90 per cent. In 4 of these cases, the gonoecocecus 
complement-fixation test in blood serum was carried out and gave a four-plus 
reaction. The cultures were negative in all cases for gonorrhea and other 
organisms. In one case gonceoeci were demonstrated in the smear from the 
sediment of the synovial fluid. Of the 5 cases with partial complement fixation 
one gave a three-plus in the synevial fluid, while the blood serum was negative. 

Case 5.—(No. 7 on Table I.) M. A., twenty-seven years old. He had gonorrheal 
urethritis two and one-half years previously and an arthritis of both knees two years ago. For 
three weeks he had had effusion in both knees and transitory pains and swelling in feet, 
ankles, and right sternoclavicular joint. The fluid aspirated from the knee joint was 
cloudy and contained 92 per cent polymorphonuclear leucocytes; the cultures were sterile 
after eight weeks. There was no involvement of the heart; no evidence of still persisting 
gonorrheal infection. Salieylates had litttle effeet and improvement followed after injection 


of the filtrate from the synovial fluid. 


Of the three patients who gave a two-plus gonococcus complement fixa- 
tion in the fluids, one (Case 4) was proved to be tubereular arthritis of the 
right knee. The second patient, a man thirty-eight years old, suffered from a 
subacromial bursitis for two weeks previously. The effusion was turbid and 
contained 75 per cent polymorphonuclear leucocytes. He did not admit gon- 
orrheal infection; no urologic examination was carried out and blood serum 
was not tested. The third case was a woman of twenty-nine years, who gave 
the history of an acute polyarthritis three years before. For three weeks she 
has had a reeurrence with pain in the feet and wrists and effusion in the right 
elbow joint. No record of gonorrheal infection was obtained and blood serum 
was not tested. 

One patient gave a one-plus positive complement fixation in the synovial 
Auid while the blood serum was negative. 

Case 6.—(No. 11 on Table I.) H. T., thirty-six years old. Four months previously 
he had a gonorrheal infection. Seven weeks ago there was a sudden onset of pain, swelling 
and effusion in the right knee, with an increase in local and general temperature. The 
synovial fluid was cloudy and contained 98 per cent of polymorphonuclear leucocytes. The 
prostatic gland was swollen and tender. The secretion was purulent. No gonococci were 
found. An improvement was effected by intravenous injections of typhoid vaccine. 


COMPARISON OF GONOCOCCUS COMPLEMENT OF BLOOD SERUM WITH SYNOVIAL FLUID 


The complement-fixation test was carried out simultaneously in the blood 
serum in 8 cases. In 4 cases the reaction was four-plus in agreement with the 
results in the synovial fluid. These were cases of acute arthritis with other 
evidence of still persisting gonorrheal infection and complications. In one 
case of chronic infectious arthritis, the reaction was two-plus in the serum 
while the synovial fluid gave a four-plus. In three cases with partial fixation 
in the synovial fluid the blood serum was negative. Of these, one patient had 
acute arthritis of the knee and a urethritis and prostatitis. Two had old 
gonorrheal infections but no evidence of recent activity. One of these was 
histologically proved to be a case of tubercular synovitis. The synovial 
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fluid gave a higher percentage of positive reactions and a stronger reaction 


than the blood serum. Some evidence can be adducted that this is due to a 
higher concentration of antibodies in the synovial fluid rather than to inter- 
ference by unspecific substances. In 95 fluids, including 36 cases of acute 
inflammatory arthritis, the reaction was negative. A number of these cases 
had a history of gonorrheal infection. The patients with strong positive re- 
actions and at least one with a weak positive reaction gave other evidence of 
active gonorrheal infection. On this basis, we must consider that the partial 
gonococcus complement fixation in the synovial fluid alone may indicate that 
gonorrhea is at least one of the factors involved in the etiology of the arthritic 
condition, Ilowever, the material is too limited and further studies are needed 
to definitely estimate the value of partial gonococcus complement fixation in 
the synovial fluid. ; 


CONCLUSIONS AND SUMMARY 


1. The technic of the goncecoccus complement-fixation test in the synovial 
fluid is outlined and the results in 106 cases of acute and chronic inflammatory 
arthritis are reported. 

2. The reaction was found to be positive in 11 cases (10.4 per cent). The 
presence of other infections does not interfere markedly with the specificity 
of the reaction. 

3. In 7 eases other evidences of active gonorrheal infection were found 
but in 4 cases this reaction was the only evidence of the gonorrheal etiology. 

4. In 4 eases both blood and synovial fluid gave complete gonorrheal com- 
plement-fixation tests. In one case the blood gave only a weak positive reac- 
tion while the synovial fluid gave complete positive reaction. In 3 cases the 
synovial fluid gave partial complement fixation and the blood was negative. 
5. The strong positive reaction in the synovial fluid is therefore consid- 
ered a valid proof of the gonorrheal etiology of the arthritis and more con- 
elusive than the reaction in the blood serum where it only indicates the pres- 
ence of an active focus somewhere in the body. 

6. The significance of partial complement fixation in the synovial fluid 
needs further investigation. 

7. It is recommended on the basis of these findings to carry out the gono- 
coceus complement-fixation tests as a routine examination in all synovial 
fiuids. 

Nove: The material for this study was derived from the orthopedic services of 
Drs. Harry Finkelstein, Herman Frauenthal, Samuel Kleinberg, and Leon Mayer to whom 
we express our appreciation. 


1919 MADISON AVENUE. 














THE EFFECTS OF ULTRAVIOLET IRRADIATION ON THE REDUCING 
POWER OF BLOOD*} 


By L. M. DinumMan, Cuicaco, Inu. 


OCH and Reed," irradiating, with a carbon are lamp blood flowing 

through a quartz tube inserted into the carotid artery in etherized dogs, 
reported increased uric acid values. This increase, an average of 38 per cent 
in twenty-one dogs, was determined by the phosphotungstie acid colorimetric 
method of Folin and Wu as modified by Koch." It was recognized at that 
time that there was no actual increase of uric acid in the blood, but that the 
reaction was due to other reducing substances. 

The experiment was repeated by Reed and Barnard*' with somewhat 
varying results, sufficient to justify a reinvestigation to determine, if possi- 
ble, the interfering substances. 


EXPERIMENTAL PROCEDURE 


Forty to fifty ¢.c. of blood were drawn from a dog, using Na,C,O, as an 
anticoagulant. This sample was divided into three portions. The first por- 
tion was analyzed immediately. The second was placed in a fused quartz 
flask 5 mm. in thickness and irradiated with a Kromayer quartz-mereury va- 
por lamp at a distance of one inch (at this distance there was uniform diffu- 
sion throughout the flask) at room temperature; samples were analyzed at 
thirty, sixty, and ninety minute intervals. The third portion from the origi- 
nal sample was placed in a glass flask similar to the one used in irradiating 
the blood, set in an adjoining room as a control, and analyzed after ninety 
minutes. Analyses were made directly upon the blood filtrates according to 
Folin’s’® method. The results of this experiment are shown in Table I. An 
increase in reducing power in irradiated blood is noticeable in only one in- 




















TABLE IL 
Doc ORIGINAL : MINUTES ——TRRADIATED CONTROL 
ia 30 60 °»# 90 

I 1.70 2.16 2.20 2.15 1.60 

II 1.39 1.34 1.14 1.28 1.42 

III 0.66 0.80 0.72 

IV 0.75 0.90 0.85 1.00 
V 2.81 2.64 
VI 0.97 0.86 
Vil 0.86 0.89 
VIII 1.47 1.53 
IX 1.54 1.51 








Results are in mg. uric acid per 100 c.c. blood. For obvious reasons some of the samples 
were not analyzed. 





*From the Department of Physiology, University of Illinois, College of Medicine, Chicago. 

Received for publication, April 21, 1931. 

7This investigation was financed in part by grants from the Graduate School: from the 
Phi Rho Sigma Medical Fraternity ; and from the Committee on Scientific Investigation, Ameri- 
can Medical Association. 
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stance, Number K. In this case, however, the colorimetric readings were as 
16/22 which introduces an error large enough to account for the results. The 
other experiments show no increase whatever, outside of the percentage of 
error. 

In view of the fact that Koch and Reed had used a modification of Folin’s 
uric acid method, it was thought that perhaps this might account for failure 
to duplicate their results. In the last three experiments VII, VIII, and IX, 
samples were also analyzed by Koch’s modification of Folin’s method which 
is essentially the same except that 5 ¢.c. of 4 per cent NaCN in N/7 lithium 
hydroxide is substituted for 2 ¢.c. of 15 per cent NaCN in N/10 NaOH. No 
increased reduction was noted though there was a difference in color pro- 
duced. This is indicated in Table II. 

Ten ¢.c. portions of the above samples were added to 7 ¢.¢. of Silver lae- 
tate, the mixture centrifuged, the supernatent liquid poured off, and the pre- 
cipitate washed with 10 per cent NaCl in N/10 HCl. This washing gave no 
color deep enough to read with either set of reagents. 


TABLE II 



































: DOG ORIGINAL 90 MIN. IRRADIATION 
reli —_ Koeh Folin 7 Koeh Folin 
VII 1.2 0.86 1.13 0.89 

VIII 1.41 1.47 1.49 1.53 

IX Lae 1.54 1.12 1.51 





Results in mg. uric acid 190 c.c. blood. 


As indicated in Tables I and II the results of Koch and Reed in vivo 
cannot be produced in vitro. This may be due to a mechanical effect difficult 
to obviate: in irradiating. whole blood the proteins coagulate in a film on the 
side of the flask nearer the lamp which may prevent penetration. There is 
also a tendency for the corpuscles to settle out, thus reducing the surface of 
contact between corpuscles and plasms. In order to determine the impor- 
tance of this effect, the following experiment was made. 

Urie acid, in the presence of ultraviolet light, loses its power to reduce 


phosphotungstie acid, as indicated: 


TABLE III 




















»OLUTION AFTER 90 MIN. IRRADIATION PER CENT LOSS ; 
1928 © 90.6 2.3 
2 19.28 11.9 38.2 
3 0.96 0.179 81.3 








Mg. uric acid/100 c.c. 


Solution 1 dissolved in Na,CO,. 

Solution 2 and 3 dissolved in Li,CQ,. 

Exactly 1.0 mg. of urie acid (Folin Standard) was added to 40 ¢.c. of 
dog blood and thoroughly mixed. A sample was analyzed immediately and 
the remainder was divided into two portions, one of which was irradiated 
ninety minutes, the other was used as a control. Proteins were precipitated 
with tungstie acid and 10 ¢.e. portions of the filtrate were analyzed for uric 
acid by Folin’s isolation procedure. 
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TABLE LV 
e 
ADDED RECOVERED AFTER IRRADIATING 90 MIN. CONTROL 
2.5 1.61 0.38 1.57 
2.5 1.18 0.94 1.25 


Me. uric acid/100 c.c. 


In both cases a film was formed on the side of the flask and the loss of 
uri¢ acid corresponds roughly to the penetration. The amount of recovered 
urie acid is about the same as reported for human blood and for sheep 
blood.* '* 

The newer method of Folin,'! however, recovers uric acid quantitatively 
from sheep or human blood; we may add that the method works as well for 
dog blood. 

The above experiment was repeated using this newer method of Folin 
on unlaked blood extract on the only blood available at the time from a 
pregnant bitch. In this case, however, of the 4 mg. per cent added, the same 
amount was recovered immediately, ninety minutes later, and after another 
ninety minutes’ interval, and also after ninety minutes’ irradiation. The 
film on the flask came off as a coating. 

To determine the relation of glucose, aqueous sclutions of glucose (Merck’s 
cp dried twenty-four hours at 85°) were irradiated under conditions as given 
above. After irradiation the samples were analyzed with Folin uric acid 








reagents'® and matched against a standard of urie acid. In using this stand- = 
ard, interference of glucose in blood urie acid determinations can be seen at om 


a glance; but, more important, uric acid presented a constant standard for 
determining a change in reducing power of the glucose solution. 








The results of Table V seem to indicate the inconstancy of this method ee 
while dilute solutions of substances other than uric acid, the variation being , 
inversely as the color produced. Similar variations are shown in Tables | 
and IT. 

TABLE V 
ANALYSIS od 
GLUCOSE MINUTES (1) M&. ANALYSIS ANALYSIS GREATEST PER CENT 
PER CENT IRRADIATED U. A. PER (2) (3) DIFF. DIFF. 
100 c.c. ; 
—_— wv “1.10 0.90 —— ae. ne 3 
1.75 0 0.77 0.98 0.21 23 4 
1.50 0 0.40 0.56 0.42 0.14 2S 
30 0.54 a 
60 0.57 a 
90 0.45 0.54 0.62 0.17 31 
~ 195 oO 0.49 052 O40 4.012 £4x,xobd 
30 0.58 a 
60 0.58 F. 
90 0.54 
~ 7.00 yy 0.29 0.47, 0.29 £40.38 — 0.18 36 
30 0.48 0.51 0.03 3 
60 0.45 

0.8 0.31 : 

0.6 0.20 

0.4 0.16 

0.1 0.05 





0.05 
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The interference of glucose in the analysis of normal blood filtrates for 
uric acid is practically none; even in cases of diabetes with a blood sugar of 
] per cent the interference would be less than 0.5 me./100 ¢.¢. of blood if a 
‘direct’? method was used. This interference is practically nil in view of 


the inereased uric acid in diabetic patients. 
DISCUSSION 


It is important to note that the so-called uric acid value by no means 
represents uric acid. It is, to be exact, the value obtained by reducing phos- 
phetungsti¢ or arsencphesphetungstic acid in the presence of alkali and eyanide, 
compared with a standard of uri¢e acid. The color produced obeys Beer’s Law 
only within very narrow limits, so the blood filtrate and the standard should 
be very nearly the same concentration or sizable errors are introduced in 
finally matching the colors. .A number of substances also reduce the reagent, 
or otherwise influence the reaction. Grigaut' after trying some hundred 
compounds that may be present in protein-free blood filtrates, reports that 
uric acid, alloxane, and alloxantine alone reduce phosphotungstie acid but 
polyphenol medicants influence the reaction. Incidentally this observer finds 
that glucose does not influence the reaction. 

The findings of Grigaut, could not explain the discrepancies, noted by 
and ‘‘in- 


, ‘ 


workers in this country, between the values given by ‘‘direct’ 
direct’’ urie acid methods.” *'S These discrepancies indicated the presence 
of a substance, or substances, that interfered with uric acid determination 
when made directly upon the protein-free blood filtrates. Especially was 
this true of animal bloods in whieh the actual urie acid content is thought 
to be 0.1 mg. per 100 ¢.c. or even less. As a result of this, Benedict, Newton 
and Behre*® isolated a compound from pig blood which they called thiasine. 
Independently, and at about the same time, Hunter and Eagles’ isolated a 
compound from pig blood having very similar properties, which they called 
sympectothion. It was later shown by Newton, Benedict, and Dakin'® that 
thiasine was identical with ergothionine isolated from ergot of rye and with 
the sympectothion of Hunter and Eagles. For this compound, the betaine 
thiolhistidine, Benedict proposes the name thioneine for the one of animal 
origin. The work of Newton, Benedict, and Dakin was verified independently 
by Eagles and Johnson. 

When Blumer, Eagles and Hunter’ were isolating Substance X, or sym- 
pectothion, or thioneine they suspected the presence of another substance 
which also reduced phosphotungstie acid. They later isolated this substance 
which proved to be glutathione."® 

Thus within the last few years two unsuspected substances have been 
isolated from blood which influences ‘‘direct’’ urie acid determination, and 
it is indicated that there are others. Rockwood, Turner, and Pfiffner®® report 
the presence of another interfering substance after acid hydrolysis of tungstie 
acid blood and tissue filtrates. They call this Substance Z. Behr and Bene- 
dict,’ in determining the thioneine content of human blood conelude that there 
must be one other substance (other than uric acid, thioneine, or glutathione) 
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which yields color with urie acid reagents. When viewed in this light the 
findings of Koch and Reed take on a new significance. 

The results of Koch and Reed in vivo cannot be produced in vitro; the 
reason is partly, but not wholly, mechanical. Urie acid disappears rather 
rapidly when irradiated in mild alkaline solution and analyses seem to indi- 
cate that it disappears from blood on irradiation provided there is penetration. 

No attempt is made to determine the relation of glutathione or thioneine 
to this reaction because methods for analyzing these substances are not well 
enough established, nor could we, at present, observe them in pure solution. 

CONCLUSIONS 

1. The increase of reducing power of blood irradiated in vivo cannot be 
duplicated by irradiation in vitro. 

2. Urie acid under the influence of ultraviolet irradiation loses its power 


to reduce phosphotungstie acid. 
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THE RELATION OF THE Py REACTION OF URINE TO THE 
ANTISEPTIC ACTION OF MALLOPHENE IN VITRO* 


By RusseLt D. Herroup, M.D., AND EArt E. Ewerr, M.D.,. Cuicago, It. 


EVERAL urinary antiseptics of the pyridine type have been placed upon 

the market during the last few years. These drugs are administered orally 
and are known to be exereted selectively by the kidneys so that practically all 
of the ingested drug is eliminated in the urine. We have studied one of 
these drugs known as mallophene (beta-phenyl-azo-alpha-alpha-diamino-pyridine 
hydrochloride) quite extensively during the last several months. Clinical ob- 
servations have been made, but more particular attention has been given experi- 
mentally to the relation of the hydrogen-ion concentration of the urine to the 
bactericidal and bacteriostatic action against staphylococci and colon bacilli in 
the presence of various dilutions of mallophene. 

Mallophene has many of the characteristics of an ideal antiseptic since it 
seldom produces any disturbance of the intestinal tract, and can be given in 
therapeutic dosage over a long period of time without any apparent irritation 
of the kidneys. Such a dye compound is perhaps more penetrating than many 
other antisepties. While the amount excreted in the urine is not completely 
bactericidal for the colon bacillus, it is sufficiently bacteriostatic that when used 
over a fairly long period of time it seems to produce bacteriologie cure in many 
of the acute uncomplicated types of infection. When combined with pelvic 
lavage and drainage in the chronie type of infection it has given better results 
clinically in my experience than any other urinary antiseptic previously used. 
In the typical acute case it is advisable to give one tablet three times a day 
for a few days to determine tolerance for the drug, and then the dosage is in- 
creased to two tablets two or three times a day until the amount of pus and 
number of bacteria in the urine are definitely decreased. Later the dosage is 
decreased to two tablets once daily until sterile cultures have been obtained. It 
is advisable to continue two tablets every other day for a short period after 
hacteriologie cure has been obtained to decrease later exacerbations. 

A few clinical papers have been published during the last several years in 
which stress has been made of the importance of acidity as a factor in the suec- 
cessful management of urinary infections, but its necessity is more generally 
considered to be a means whereby formalin is liberated from hexamethylenamine. 
More recently Hiller and Stamler’ have noted that mereurochrome is more 
bactericidal in acid than in alkaline mediums by laboratory tests. There was 
in exception in a short range on the acid side. 

Preliminary observations were made by the addition of varying quantities 
of 2 per cent acid sodium phosphate and 2 per cent alkaline sodium phosphate 


to the same specimen of urine. Dilutions of mallophene were then added and 


*From the Department of Urology, College of Medicine of the University of Illinois. 
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inoculations made with colon bacilli. Subeultures were made after three days 
on plain nutrient agar. The results are tabulated in Table I. Hydrogen-ion 
concentrations were not made in this preliminary observation, but the antiseptic 
action of mallophene was greater in the urine specimens containing the acid 
sodium phosphate. There was a slight inhibition of the growth of the colon 
bacilli in the urine specimen containing acid sodium phosphate alone as com- 
pared to the urine with alkaline sodium phosphate alone. 

Further observations were then made to determine the comparative bac- 
tericidal action at known hydrogen-ion concentrations. Urine was used as the 
medium for addition of various dilutions of mallophene since it seemed logical 
that such observations would be more comparable to later experiments in vivo. 
The technie served as a means for the determination of the bacteriostatic action 
as emphasized in the ‘‘growth-restraining’’ test of Leonard? since urine serves 
as a good medium for the growth of colon bacilli and staphylococci. In addition 
the transfer test at the end of three or four days’ ineubation gave a consistent 
bactericidal result for comparative purposes. The results tabulated in Table IT 


CABLE I 


IN Vitro CULTURAL RESULTS OF B. COLI ADDED TO ACID OR ALKALINE SODIUM PHOSPHATE 
IN URINE WITH MALLOPHENE 


90 ©.c. URINE 90 ¢.c. URINE 90 ©.Cc. URINE 90 ¢.c. URINE 
DILUTION OF 88.5 C.c. 2% 28.5 6.c.2% | 28.5 €.c. 2% 88.5 C.c. 2% 
MALLOPHENE ACID SODIUM ACID SODIUM | ALKALINE SODIUM) ALKALINE SODIUM 
PHOSPHATE PHOSPHATE PHO 3sPHATE PHOSPHATE 
1-2000 0 0 34 
1-4000 0 0 +- 4+ 
1—8000 0 0 4+ 4- 
Control urine 
without 34 3+ 44+ 44 


mallophene | 


indicate that there is a very definite Increase in the bactericidal action for colon 
bacilli and staphylococci at the acid range of Py 5.2 and Py 5.8 as compared 
to acid range P,, 6.6 and alkaline range Py, 7.4. In this experiment a single 
urine was used and the specimens voided during the same day starting with 
the acid Py, 5.2. Then alkalies were taken by mouth, and succeeding specimens 
were collected to obtain urines with the higher hydrogen-ion concentration as 
indicated in Table II so that the difference in hydrogen-ion concentration was 
the only variation in the medium with the same mallophene dilution. If these 
results prove consistent with similar observations in vitro it would seem worth 
while to consider the routine hydrogen-ion determination as a means of obtain- 
ing the maximum efficiency of urinary antisepties in the management of urinary 


TABLE II 


MALLOPHENE ADDED TO URINE IN VITRO 


~ STAPHYLOCOCCI 





COLI 











P aa... 
ane 1000 2000 4000 6000 1000 2000 4000 | 6000 
5.2 0 | O 0 -_ ts.) 8 0 ms 
5.8 0 0 0 3+ 0 0 0 2+ 
6.6 3+ 34 44 | 44+ oO | & | & 3+ 
7.4 4+ 4+ 4+ | 4+ 2+ | 2+ 3+ 44+ 
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infections. We have noted that the range of hydrogen-ion concentration may 
be estimated roughly by boiling a specimen of urine for five minutes in a test 
tube. If clouding occurs after heat, the Py is higher than 6.0, and antisepties in 
such urine are of less value, but if the urine remains clear, the acidity is below 
P}, 6.0 and within or bordering on the optimum range. 

It was interesting to note the average hydrogen-ion concentration of the 
urines in a series of 75 patients. These specimens were tested immediately 
after voiding, and without the influence of urinary antisepties or urinary acidify- 
ing agents. The results are tabulated in Table IIT and are divided into two 
classes, private and ¢linie patients. It may be noted without any definite 
significance that a higher percentage of private patients in this small series of 
eases had urines with a hydrogen-ion concentration within the range that we 
would not consider to be the optimum for urinary antisepties, particularly 
mallophene, as indicated by the above bactericidal tests. If this comparative 
increase in the higher hydrogen-ion concentration with private patients should 
prove consistent with a larger series of cases, it might be explained because of 
the difference in time of observation. The private patients were seen in the 
afternoon or evening while most of the elinie patients were seen during the morn- 
ing hours. Again there may be some variation as the result of the dietary dif- 
ferences of the two classes of patients. 


TABLE IIT 


ROUTINE Py, OF PATIENTS ON EXAMINATION 


wyre or | NUMBER >" NUMB"R WITH| NUMBER WITH | NUMBER WITH | NUMBER WITH 








patents | PH 48—5.2. | Py 5.3—5.7 Py 5.8—6.2 | Py 6.3—6.7 | Py 6.8—7.2 
‘ vor | INCLUSIVE | - INCLUSIVE INCLUSIVE INCLUSIVE | INCLUSIVE 
Clinic 20) | 16 6 4 | 1 
Private 7 5 7 4 a) 


DISCUSSION 


It is evident that if the hydrogen-ion concentration influences the optimum 
range of action of urinary antisepties in vivo as it clearly does in experiments in 
vitro, more importance should be given to such observations in urinary infee- 
tions, and particularly to the time relationship between the administration of 
the urinary antiseptic and the urinary acidifier. Fiske* states that an alkaline 
tide oeeurs regularly after meals. We have made comparative observations of 
three commonly used acidifying drugs, acid sodium phosphate, sodium benzoate 
and ammonium chloride. While the observations have not been sufficiently ex- 
tensive to draw definite conclusions, we have noted that ammonium chloride is 
less likely to be followed by a temporary change toward the alkaline range than 
is acid sodium phosphate and sodium benzoate. In one instance a dose of four 
grams of acid sodium phosphate was given and a specimen two hours later had 
a hydrogen-ion reading of 5.5. Specimens taken at intervals up to six hours 
indicated a gradual increase in the hydregen-ion reading so that six hours after 
the ingestion of acid sodium phosphate the Py reading was 6.1. It would seem 
that further observations are necessary on the influence of the size of the dose 
of the various acidifying drugs. 
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The impression is gained by the observation of repeated hydrogen-ion 
determinations at intervals of several days that certain individuals are likely 
to have regularly, a reaction consistently low on the acid side. Others seem 
more likely to have reactions consistently high on the acid side and even ocea- 
sionally alkaline. 

CONCLUSIONS 


1. Contrary to the usual belief, antisepties particularly of the pyridine 
type seem to be more efficient by experiments in vitro when added to urine in 
the lower acid range of hydrogen-ion concentration than in the higher acid or 
alkaline range. 

2. The routine hydrogen-ion determination in a series of 75 patients indicates 
that a majority are within the limits of optimum reaction for efficient antiseptic, 
vet there is a sufficient number in the less efficient range to indicate a necessity 
for acidifying agents to obtain the greatest efficiency of the urinary antisepties. 

3. This inereased efficiency of mallophene in the more acid urines seems to 
apply equally to colon bacilli and staphylococci as indicated by experiments in 
vitro. 
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LABORATORY METHODS 


THE ESTIMATION OF THE SERUM CAROTIN* 


By F. D. Wurre, Px.D., F.1.C., with THE AssISTANCE OF ETHEL M. Gorpon, 
WINNIPEG, CANADA 


HE yellow pigments designated as lipochromes or carotinoids have been 

the subjects of many investigations. A very complete bibliography up to 
1922 is contained in the monograph by Palmer! while more recent work is re- 
viewed in the papers by Boeck and Yater? and by Stannus.’ Our present 
knowledge of these pigments in connection with human blood serum ean be 
summarized briefly. The pigments carotin and xanthophyll are present in 
small quantities in the blood of normal individuals, giving a yellow color to 
the serum, and can be estimated by means of a technie¢ elaborated by Palmer. 
Under certain conditions, notably in cases of diabetes, the amount of this pig- 
mentation is greatly increased, and it has been shown that this increase is 
chiefly due to increased quantities of carotin; hence the condition is known 
as carotinemia, although the more general term, xanthemia, is also used. If 
the xanthemia is very pronounced it may be accompanied by skin pigmenta- 
tion or xanthosis, sometimes referred to as pseudoicterus since it resembles 
the pigmented appearance of jaundice but differs therefrom in that the 
scleroties are not involved. The condition of xanthosis has also been observed 
in nondiabetic individuals, chiefly children, on a diet rich in carrots. Elimi- 
nation of this vegetable from the diet generally leads to restoration of the 
normal skin coloration. 

As far as is known at present, an increase in the carotin content of the 
blood has no particular clinical significance, and can be controlled easily by 
adjustment of the diet: Its possible importance, however, cannot be ignored 
since we are also in ignorance of the function normally fulfilled in the organ- 
ism by the carotinoids. The last decade has added considerably to our know!l- 
edge of earotin: the close association in plants and vegetables between lipo- 
chrome pigments and the fat-soluble accessory food factor, vitamin A, has 
led to the discovery that minute amounts of purified crystalline carotin (but 
not xanthophyll) when added to vitamin A-free diets produce effects com- 
parable in every way with those of vitamin A,* * ® and that, in effect, carotin 
can now be regarded as the precursor of that vitamin in the animal organ- 
ism.* * Through the researches of Willstaétter and Stoll,® van den Bergh and 
his coworkers,?” 1! Palmer and others, methods are now available for detect- 
ing the presence of carotin in serum and estimating it quantitatively. These 
} *From the Department of Biochemistry, Faculty of Medicine, University of Manitoba, 


Winnipeg, Canada. 
Received for publication, April 20, 1931. 
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methods primarily depend upon the solubility of carotin in low boiling petro- 
leum ether, and the fact that this solvent will remove carotin quantitatively 
from its solution in 80 to 90 per cent aleohol. The latter fact is of consider- 
able importance since Palmer has shown that the pigment is apparently in 
some form of combination with the serum protein, which prevents its direct 
extraction. Treatment of the serum with alcohol precipitates the proteins and 
releases the pigment, which can then be extracted. As all other pigments 
likely to be present, including hemoglobin and bilirubin, remain dissolved in 
the alcohol, the petroleum ether extract can be removed and compared against 
a standard solution. This in broad outline is the procedure which is uni- 
versally adopted, only variations in the details of the technie distinguishing 
the methods of different investigators. 

Since solutions of pure carotin are unstable, for routine determinations 
an artificial standard is essential, and it has been found that a dilute solu- 
tion of potassium dichromate gives a color sufficiently close to that of carotin 
to enable it to be used instead. A perusal of the literature reveals that in the 
strength of the dichromate standard solution used and its color value in terms 
of carotin, lie the greatest divergences between the various methods of esti- 
mation. The chief difficulty, which has not always been appreciated, is that 
the relationship between concentration and color intensity in an aqueous 
solution of potassium dichromate is not the same as exists in a petroleum 
ether solution of carotin. This is exemplified in Willstéitter and Stoll’s use 
of a 0.2 per cent solution of potassium dichromate as standard. They found 
that a 5 x 10°° molar solution of carotin (0.00268 per cent) compared in a color- 
imeter at a depth of 100 mm. against this dichromate solution, gave a color 
match when the depth of field of the latter was 101 mm. When the ecarotin 
solution was placed at 50 and 25 mm. respectively, a color match was ob- 
tained with the dichromate solution at the respective depths of 41 and 19 mm. 
Notwithstanding these divergences of color intensity at different depths of 
field, colorimetric comparison without adequate corrections has been consist- 
ently used in evaluating the degree of carotinemia, and consequently where 
the values are expressed as actual carotin content, there are inevitably serious 
discrepancies. 

If the depth of field be kept constant then this error is avoided, together 
with the not inconsiderable error due to the comparison of a very volatile liq- 
uid with a nonvolatile one in open colorimeter cups. The following proce- 
dure was therefore worked out with the idea of obtaining a routine labora- 
tory method which could be used with a reasonable degree of accuracy. The 
manipulative procedure is practically that of Palmer as used by Rabinowitch™” 
with small amounts of serum, but adapted to give values which can be ex- 
pressed in terms of carotin. It consists in extracting a mixture of serum, 
plaster of Paris, and alcohol, with petroleum ether, transferring the extract 
to a clean dry test tube and comparing it against a set of previously prepared 
standards. As it is in the choice of suitable standards and their carotin value 
that the utility of the method depends, it is necessary to deal with this in 


some detail. 
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THE ESTIMATION OF THE SERUM CAROTIN oe 


The Selection of Standard Solutions.— 


When this investigation was commenced Rabinowitch’s method was fol- 
lowed, utilizing as standards petroleum ether solutions of oleic acid, but these 
were found to be unsatisfactory. Oleic acid is an oily liquid at ordinary tem- 
peratures, and when chemically pure is colorless. Being an unsaturated com- 
pound it readily oxidizes on exposure to air, and the greater the amount of 
impurity present the greater is the color which it possesses. Rabinowitch 
himself admits that his standard solutions deteriorate and should be renewed 
weekly; for a permanent standard he recommends the potassium dichromate 
solution adopted by Connor.'* Another objection to the use of oleic acid is 
the difficulty of obtaining uniformity of coloration when the acid is obtained 
from different sources. We compared a number of samples of different grades 
of oleie acid which were in stock, in each case making up a 50 per cent solu- 
tion in petroleum ether. Taking the purest sample as equivalent to 5 units 
of pigment (vide Rabinowitch), four samples had values of 5, 11, 20, and 30 
units respectively, whilst two very impure samples were so strongly colored 
as to be noncomparable. It was accordingly decided to use potassium dichro- 
mate as the standard. <A 0.2 per cent solution was made up and taken empi- 
rically as 100 units, and a series of test tubes (each of monax glass and 13 mm. 
bore) prepared, containing the dichromate solution suitably diluted to repre- 
sent 1 to 100 units. These test tubes, sealed and kept out of contact with 
light, contained the series of standards. It still remains to determine their 
carotin equivalent. No pure carotin being available at that time, a carrot 
was extracted with petroleum ether, and without further manipulation the 
strongly colored extract was diluted with petroleum ether until it gave almost 
exact color comparison with the 0.2 per cent dichromate solution, both solu- 
tions being compared in test tubes of 13 mm. bore, using a simple color com- 
parator. This extract was then progressively diluted with the solvent until 
a series of dilutions were obtained similar to those of the dichromate. On 
comparing these diluted carotin solutions with the corresponding dichromate 
solutions, it was observed that, as noted by Connor, progressive dilutions of 
the two solutions did not give corresponding values. The values were there- 
fore plotted against one another and were seen to lie approximately on two 
straight lines which intersected at a point equivalent to 47.5 dichromate units. 
To verify this unexpected finding, on two other occasions petroleum ether 
extracts of carrots were made, progressively diluted, compared with the di- 
chromate standards, and the results plotted. Although the carotin content of 
these extracts varied, in each case a graph similar to the first one was ob- 
tained with the point of intersection having the same dichromate value, 47.5 
units. Further, the results from all three experiments when plotted together, 
could be represented by one pair of intersecting straight lines. In order to 
relate this to actual carotin content, a sample of crystalline carotin was pre- 
pared from carrots, and recrystallized. It had a melting point of 167°-168° C. 
(uneorr.). A solution containing 4.0 mg. of the crystals in 100 ¢.c. was found 
to give color comparison with 111 dichromate units (100 units being repre- 
sented by a 0.2 per cent solution). Fig. 1 therefore represents the values 
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expressed in mg. carotin per 100 ¢.c. of a 0.2 per cent solution of potassium 
dichromate and its progressive dilutions. 

The reason for the sudden change in the angle of inclination of the graph 
is unknown. It is not a property of the dichromate solution; this has been 
tested and found to give a straight line when the color intensity is plotted 
against the concentration throughout the whole range. The explanation may 
lie in the fact that the petroleum ether used (Mercek’s ¢.p., B.P. 30°-80° C.) 
was a mixture and not a true chemical compound, but in any ease it is only 
of theoretical interest, since our experience has shown that even most pro- 
nounced eases of carotinemia have values which he in the lower segment of 
the graph. This part of the graph can be represented by the equation: 
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Porassium Dichromarte Units 


100 Unmirs = O 2 percent sonuTion. 


Fig. 1.—Graph showing the carotin values of potassium dichromate units at a depth of 13 mm. 


x = 0.3575 y (where y = number of dichromate units and x = number of 
carotin units), and as each ecarotin unit represents 0.04 mg. of ecarotin in 
100 ¢.c. of petroleum ether, the equation can be further simplified and writ- 
ten thus: X = 0.015 y (where X = mg. earotin per 100 e.c.). 

As previously mentioned, Willstatter and Stoll’s results showed that a 
dichromate solution gave varying values when compared against the same 
carotin solution at different depths of field. It is not therefore possible to 
contrast their results with varying concentrations of dichromate and earotin 
solutions at the same depth of field, such as is now represented graphically. 
For the same reason Connor’s tabulated data of the carotin value of different 
strengths of dichromate solution at a depth of field of 30 mm., are not com- 
parable with our results which were obtained with a depth of field of 13 mm. 
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THE ESTIMATION OF THE SERUM CAROTIN a7 


Details of the method of estimation are as follows: Two ¢.c. of serum are 
pipetted into a graduated centrifuge tube, and to this is added (in small por- 
tions) 4 gm. of plaster of Paris, the serum being stirred after each addition 
by means of a thin glass rod. When all has been added the contents of the 
tube should have the consistency of a thick paste. Two e.c. of 95 per cent 
alcohol are then added, and after again mixing thoroughly the glass rod is 
withdrawn, and 2 ¢.c. of petroleum ether pipetted in. The tube is immediately 
stoppered with a close fitting cork stopper (rubber is attacked by petroleum 
ether), shaken either by hand or (preferably) mechanically for ten minutes 
and then centrifuged. The contents will be found to have separated into 3 
layers, of which the top contains all the carotin pigment. The top layer is 
measured and transferred to a clean dry test tube of 13 mm. bore, which is 
tightly stoppered, and the colored liquid compared against the dichromate 
standards until a match is obtained. The value in dichromate units being 
thus obtained, from the equation the equivalent value in terms of ecarctin is 
calculated. As this is expressed in mg. per 100 ¢.c., a correction has to be 
applied to compensate for the solution of a fraction of the petroleum ether in 
the alcohol layer. This is allowed for by multiplying by a factor, obtained by 
dividing the measured amount of the petroleum ether layer, by the volume 
of petroleum ether taken. After some practice we found that the petroleum 
ether layer could be taken as 1.8 ¢.c., giving a factor of 0.9. In Table I is 
shown a summary of results obtained with this procedure. 























TABLE [ 
NO. OF ean ie aie | MG. CAROTIN PER 100 ¢.Cc. SERUM 
CASES DESCRIPTION | MEAN EXTREMES 
18 | Normal | 0.063 0.024 — 0.108 
14 | Diabetie 0.213 4 0.072 — 0.379 
8 Pathologie but nondiabetic 0.055 0.032 — 0.092 








The Influence of the Serum Carotin upon the Icterus Index.—The icterus 
index introduced by Meulengracht'* as a measure of the degree of bile pig- 
mentation of serum, consists simply in matching the color of the serum against 
a standard solution of potassium dichromate, and is largely used as a routine 
test in eases of jaundice. In such eases it is assumed that the amount of 
carotinoid pigment present is not markedly inereased, and that consequently 
the index gives a fairly reliable indication of the amount of bilirubin present 
in exeess of normal. As amended by Maue’ the procedure consists in com- 
paring in the colorimeter a suitably diluted serum against the standard, the 
ieterus index being calculated from the formula: 


Reading of standard Pome 
=—— , — x dilution. 
Reading of unknown 





It follows that when the standard and unknown readings are equal the icterus 
index is equal to the dilution. The standard used is a 0.01 per cent solution 
of potassium dichromate, so that if a 0.2 per cent solution is represented by 
100 units, then the more dilute solution represents 5 units which is equivalent 
to 0.075 mg. carotin per 100 ¢.c. The highest value which we obtained for 
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nondiabetic serum was 0.108 mg. carotin per 100 ¢.c., so that the color due to 
carotin in this serum could be represented by an icterus index of 1.4. The 
normal range for the icterus index according to Bernheim'® is 4 to 6, and 
these limits are generally accepted, consequently the color due to earotin in 
the sera of nondiabetic individuals apparently can have but little influence 
upon the icterus index. With cases of diabetes, however, the carotin content 
increases considerably. Of the 14 cases reported in Table I the highest value 
obtained was 0.379 mg., equivalent to about 25 dichromate units. This is five 
times the strength of the icterus index standard, and can therefore be repre- 
sented by an index of 5. This superimposed upon the normal value brings 
the index within the zone of latent jaundice. On the other hand such a value 
would be accompanied by xanthesis and other symptoms which could be rec- 
ognized clinically. It can be concluded therefore that except in cases of well- 
marked carotinemia such as sometimes accompany diabetes, the color of the 
serum due to carotin has very little effeet upon the icterus index. 


SUMMARY 


Details are given of a modification, suitable for routine determinations, 
of Palmer’s method for the estimation of serum earotin. It can be earried 
out on 2 ¢.c, of serum and the results expressed with reasonable accuracy in 
terms of me. carotin per 100 ¢.c. serum. 

[It is concluded that, except in cases of marked xanthemia accompanying 
diabetes, the carotinoid pigmentation of the serum does not influence the 
icterus index to any appreciable extent. 

We wish to express our indebtedness to Dr. C. Hunter, on whose suggestion this in- 
vestigation was undertaken, and in addition, to Drs. F. J. Hart and N. W. Warner, for 
permission to investigate their cases and for their interest and cooperation. We also wish 


to thank Professor A. T. Cameron for his criticism and advice. 
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THE EFFECT OF AMYL NITRITE UPON THE FINGER VOLUME* 
By Cart A. JOHNSON.| M.D... Cuicaco, Ii. 


HE prevalent opinion as to the action of amyl nitrite upon the peripheral 
vascular system is that of a generalized vaso dilatation, the effect being 
more pronounced in the face and neck region than elsewhere. 
; Accepting this view, we wished to use this drug as a control drug in a 
q study of the factors modifying finger volume. Our results were rather strik- 
; ing and hence we felt justified in making this brief report. 


PROCEDURE 

Many plethysmographs have been described, but for the particular pur- 
pose at hand we used a specially constructed instrument illustrated in Fig. 1. 

It consists of 1 ¢.c. pipette graduated to 0.01 ¢.c. fused to a one inch test 
tube. The test tube is cut off to any desired length and a glass stopcock fused 
to the side. The open end of the test tube is covered with a rubber dental 
dam with a hole sufficient to admit a finger snugly. 

A drop of aleohol containing some pigment such as ink is allowed to run 
to the center of the pipette. The glass stopeock is kept open, one finger is 
put over the open end of the pipette, the finger to be tested is inserted into 
the plethysmograph and the individual takes a comfortable position. The 
glass stopcock is then closed. 

With the average individual the deflection with each heart beat is ap- 
proximately 0.01 to 0.02 ¢.e. (2 to 3 mm.) while with some cases of aortic 
regurgitation the deflection may be as great as 0.05 to 0.06 ¢.c. with each 
heart beat. 

Time is allowed for an equilibrium to be reached within the tube for 
vapor and temperature changes will modify the readings. This usually takes 
about fifteen minutes. After a suitable control period, amyl nitrite was given 
4 by inhalation and readings taken. Normal healthy individuals were used 

throughout the work and in the sitting posture. 
RESULTS 
The results are given in Table I. From this it is seen that for some in- 
dividuals the finger volume decreases immediately following amyl nitrite 
amounting to about 0.20 or 0.25 ¢.c. It will be noted that in one case (M) 
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TABLE I 





Tuts ‘TABLE ILLUSTRATES THE EFFECT OF AMYL NITRITE BY INHALATION UPON FIVE NORMAL 
INDIVIDUALS. THE READINGS ARE IN 0.01 C.C. 
































3/11/31 | 3/14/31 3/14/31 3/14/31 3/16/31 

JOHNSON FENN BISSELL YOUNG MILLER 
TIME READ|RATE| TIME |READ RATE TIME |READ RATE) TIME |RE‘D RATE | TIME READ RATE 
3:12 (0.4 | 11:45 |0.3 | 12:57 |0.26| 92) 1:34 |0.32| 66 | 10:15 |0.3 | 
3:17 |0.39) 11:47 |0.3 | 80 | 12:59 |0.26| 88| 1:36 |0.4 | 10:17 |0.28 | 
3:20 |0.41) 11:49 |0.2 1:00 /0.24| = | 1:38 |0.49| 66 | 10:18 |0.3 | 
Amy] nitrite 11:50 |0.19| 76 | 1:01 |0.23) | 1:39 10.45 | | 10:19 |0.31 Bs 
3:204 |0.19 | 11:51 |0.23 Amy! nitrite | Amyl nitrite | 10:20 |0.3 FS 
3:21 |0.21) Amy] nitrite 1:02 |0.43| 136) 1:40 |0.34 | Amyl nitrite 
3:22 [0.24 11:514 | 0.01 | 1:03 |0.29| 84| 1:41 |0.55| 10 :204 0.09 | i 
3:23 |0.28 | 11:53 0.00 | 1:04 |0.14 1:43 |0.43) 66 | 10:21 |0.11 
3:24 |0.30 11:54 |0.03} | 1:05 |0.13 | 1:44 |0.43) | 10:22 |0.12 
3:25 |0.33 | 11:55 |0.04 | | 1:06 |0.13 | | 1:45 |0.49 | | Fainted 
3:26 [0.37 | 11:56 |0.2 | 1:07 |0.14 | 1:46 | 0.48 

11:58 |0.22 b: 












| 12:01 |0.25 | | 


141:59 |0.32| | | 

| | | 

| 

Coughed so 112:02 |0.35| 76 | } | 
| | 











experiment | 12:03 0.41 | 
discontinued 12:04 (0.5 | 





the patient fainted. A decreased pulse rate was sometimes associated with the 
decreased finger volume. Following this the rate and finger volume usually 
inereased above the control value. In one ease the total change was 0.53 e.e. 
(Table I, Dr. F.) 
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Fig. 1. 







In contrast to the above series of events, some individuals show the 
reverse; i.e., primary increase in finger volume with a subsequent decrease 
of finger volume below the control value. (Table I, Dr. B.) 







DISCUSSION 










We have assumed without direct proof that sudden changes in the finger 
volume are due, in most part, to changes in the amount of blood in the finger 
vessels. We realize that slower changes in the readings may in part be due 
to temperature changes in the finger associated with changes in blood supply. 
On this assumption we feel that the decreased finger volume in some in- 
dividuals following amyl nitrite is due to the overwhelming splanchnic dila- f 
tation, decreased heart rate and amplitude with consequent fall in blood 
pressure. This causes a drainage of peripheral blood into the splanchnic 
region in spite of a possible definite relaxation of the vessels of the finger 
in question. In other words, blood pressure is insufficient to distend the 








vessels. 





THE ASCHHEIM-ZONDEK PREGNANCY TEST 
SUMMARY AND CONCLUSIONS 


The author has attempted to show by means of a special finger plethys- 
mograph that in some individuals a primary decreased finger volume occurs 
following amyl nitrite and attributes this finding to the drainage of periph- 
eral blood into the splanchnic region. He is aware of the possibility that 
definite relaxation of the finger vessels may occur, but the blood pressure is 
insufficient to distend them. 





THE VALUE AND LIMITATIONS OF THE ASCHHEIM-ZONDEK 
PREGNANCY TEST* 


By Ropert T. Frank, M.D., Morris A. GoLppercer, M.D., AND 
GERTRUDE FELSHIN, M.D., New York Crry, N. Y. 


O SATISFACTORY test for the recognition of early pregnancy was avail- 
able until the Aschheim-Zondek test appeared in 1928.1. This reaction is 
based upon an increase of the anterior pituitary lobe maturity factor in the 
urine of the pregnant woman. The discoverers of the test have been able to 
recognize pregnancy as early as three to four days after the expected period 


failed to oceur. 

A number of articles confirming the reports of Aschheim and Zondek 
have been published since 1928.7** None of them have contained modifications 
which have proved of value. 

The Aschheim-Zondek test, in the hands of most investigators and elini- 
cians who have reported on it, shows an accuracy of 95 to 98 per cent which, 
for a biologic test, is extremely satisfactory. Brouha,’ however, obtained a 
positive reaction in only 60 per cent and Mazer and Hoffman’ in 75 per cent. 

Our own experience, covering some 350 tests, has proved satisfactory. 
Certain technical details, sources of error or difficulties, as well as comparisons 
with other methods of diagnosis, appear worthy of record. 

The Aschheim-Zoridek test was performed on the urines of 305 patients. 
Of these, 27 cases must be discarded because of the death of all the mice, in a 
few instances also on repetition. These were all among the first tests per- 
formed. The test should be repeated if only one mouse survives and its ovaries 
are found negative. By using only catheterized urine, or where this could 
not be obtained, by first passing the urine through a Berkfeld filter, the mor- 
tality of the mice has been reduced to a negligible figure. 

At various times attempts at varying the technic were essayed. One of 
the recommended methods was the use of but two mice, each receiving 0.5 ¢.e. 
of urine for 6 doses. Trial showed that the results were less reliable. 

Our standard technie differs in only one respect from that of the origi- 
nators of the test, namely in the employment of four female immature mice 
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instead of five. The mice are injected subcutaneously, respectively with 0.2 ¢.c., 
0.25 ¢.e., 0.35 ¢.e., and 0.4 ¢.c. at each injection, which are spaced two on the 
first, three on the second, and one on the third day. On the fourth day (100 
hours after the first injection) the mice are killed with illuminating gas and 
at once autopsied. 

Inspection of the ovaries in positive cases shows one or more minute pur- 
plish black spots in the ovaries (anterior pituitary reaction Il; APR II) or 
less characteristic grayish yellow elevations (APR III) resulting from the 
luteinization of unruptured follicles. APR III can be confirmed as recom- 
mended by Aschheim and Zondek, by covering the ovaries with a drop of 
glycerin and flattening them between a glass slide and heavy cover glass. The 
luteinized follicles or cerpora lutea can then be distinguished by their more 
opaque and granular appearance, from primordial or maturing graafian fol- 
licles, if at once examined under the low power of the microscope. This differ- 
‘clears’’ the 


ence in opacity disappears within fifteen minutes as the glycerin 
tissues. In rare instances, if this crude but rapid method proves indecisive, 
serial sections of the ovaries must be cut. 

Opening of the vagina, as well as enlargement of the uterus and matura- 
tion of follicles (APR I) although due to the presence of hypophyseal hor- 
mone, signifies absenee of pregnancy. 

In the 321 tests which were completed, 10 errors, or 5.1 per cent, occurred, 
all in the direction of negative results in the presence of pregnancy as demon- 
strated by operation, follow up, or repetition of the test at a later time. In 
no case was the test positive in the absence of pregnancy. We now regularly 
erush and examine all macroscopically negative ovaries as, in a not incon- 
siderable number of instances, corpora lutea indistinguishable to the naked 
eye or to the loupe are thus recognized. 

In several instances, especially in the first weeks of pregnancy, a nega- 
tive reaction was noted, followed in a few weeks, on repetition, by a positive 
result. 

Death of fetus did not affect the result as long as the products of concep- 
tion were retained in utero even for weeks or months. This is in sharp con- 
trast with the blood female sex hormone test® which, as a rule, at once be- 
comes negative. The sole exception to these observations was a ease of 
with detachment and retention of the ovum, in which 
the Aschheim-Zondek test was also negative. 


, 


‘*missed abortion’ 


Of eleven ectopic gestations, eight gave a positive reaction. One nega- 
tive reaction was noted in a urine obtained two days after operation, another 
was accounted for by the complete degeneration of the ectopic ovum. Con- 
sequently but one negative result can be ascribed directly to failure of the 
reaction. 

Mazer and Hoffman’ described a urine reaction in which 10 ¢.e. of sus- 
pect urine is injected in 5 divided doses into mature ecastrates. In only 75 
per cent of pregnancies was a positive reaction obtained. In 4 per cent of 
nonpregnant urines their test proved positive. This high percentage of error 
in the presence of pregnancy may be accounted for by the fact that our 
studies* have shown that during the first eight weeks of pregnancy a nega- 
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tive phase in the production of female sex hormone takes place. The false 
positives, on the other hand, are due to excess excretion of female sex hor- 
mone noted by us® and others'® in amenorrhea and in various disturbances 
of the cycle at the approach of the menopause. 

The Siddall test,'' which is based on the combined contents of female 
sex hormone and anterior pituitary hormone in the blood serum of pregnant 
women with the consequent increase in weight of the genital tract of the in- 
jected immature mice, gave 17 per cent of false positives in Mazer and Hoff- 
man’s hands. It should, therefore, not be employed. 

Aschheim and Zondek! in 1928 observed that 1.0 to 0.5 ¢.e. of blood 
serum of pregnant women gave a positive reaction (APR II or III). Fluh- 
mann’? noted the same. We have found serum reaction (using 1.5 ¢.e.; 1.0 
c.c., and 0.5 ¢.e., totals, divided into 6 injections) almost as reliable as the 
urine test. 

In one case of hydatid mole the urine test was positive, as were the 
blood and urine female sex hormone tests. 

In two eases of chorionepithelioma in the male, the Aschheim-Zondek 
test was positive (one primary chorionepithelioma of testis with retroperi- 
toneal metastases; the second multiple chorionepithelioma of the lung, pri- 
mary site undetermined). These cases will be reported elsewhere in more 
detail. 


TABLE I 




















wer aoe NO. OF | TESTS | eer . a 
CLINICAL DIAGNOSIS | CASES | mn l 0 WRONG REMARKS 

Pregnancy before | 94 72 35* | 4** |*Two repeating became +. 

eighth week | |**Two negatives were pregnant. 

Pregnancy after 13 1] 2 | 2* |*One of these was + at 6 weeks but 

eighth week 0 at 4% months. 

Hydatid | 2 ] * | 0 | *Negative tests performed 6 weeks 

after emptying uterus. 

Ectopic gestation 11 | 8 a” | ] *One negative test from urine 2 days 
after operation. One old tubal 
abortion, involuted. 

Pregnancy vs. fibroids 5 4 0 | 

2 | Two positives with dead fetus. Two 


‘ negatives with live fetus. 
6 | 10 14 = | Does not show death of fetus until 


Dead vs. live fetus | 9 6 8 
X-ray effect on preg-| 


nancy weeks have passed. 
Amenorrhea vs. preg-| 80 0 85 0 | Fully reliable. 
nancy | 
Metrorrhagia vs. | 13 7 9 1* | One beeame negative on repeat. 
abortion '*One became positive on repeat. 
Chorionepithelioma in| 2 2 0 oO | 
male 
Follicle fluid | 6 | 2* | 4 () | *This was in pregnant patients. 
Pituitary disease 16} 0 |; 418 0 
Miscellaneous | 13 | l 12 | © |The one positive was pregnant, the 


others not. 

All mice died a - | - | « 130 tests made; in 3, mice died on 
| repeat. 

3.1 per cent error. 


Totals 305. | 125 | 196 | 10 





(All mice died) 30 


Total Tests 
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SUMMARY 







1. The Aschheim-Zondek test, if the original technic is followed, is satis- 
factory. 

2. Failure of positive result in pregnancy occurred in 3.1 per cent. 

3. If the ovaries are negative macroscopically, it is advisable to examine 
the fresh, crushed ovaries under the microscope. 

4. No positive reaction, in the absence of pregnancy, was noted in our 





































series. : 
5. Death of fetus may not influence the reaction for weeks. The female 
sex hormone blood reaction is more delicate under these circumstances. 4 


6. The Aschheim-Zondek reaction is also reliable in the diagnosis of 
ectopic gestation. 

7. Chorionepithelioma in the male produces a positive reaction. 

8. The blood serum gives an accurate Aschheim-Zondek test. Further re- 
port on this will appear later. 

Our experience with the intravenous Friedman” rabbit pregnancy test, 
which is said to give a reaction in twenty-eight to thirty-six hours, is in- 
sufficient to permit of comment or judgment. 
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THE CLINICAL INCIDENCE OF TRYPTOPHANURIA* 
By Artuur T. Brice, Jr., B.A., Pato Auro, Cauir, 


THE presence of concentrated sulphuric acid the aldehydes react with 
the tryptophane groups of any proteins which contain such groups, pro- 
ducing the characteristic lilac or blue color of the Adamkiewicz reaction. 
B. 8S. Walker and F. H. Sleeper! have shown that the Boltz technic is a spe- 
cific test for tryptophane based on this reaction as a result of the aldehydes 
present as impurities in all brands of acetic anhydride. The Boltz test has 
been extensively employed in the analysis of cerebrospinal fluids, and in 
November, 1930, I reported its application to urine? together with the results 
of a brief series of normals indicating that tryptophane is not eliminated in 
quantities detectable by Boltz’s test in the urine of the normal male adult in 
health and on an average diet, and a series of 525 tests on specimens from 
general surgical and medical cases. This series has now been extended to 
include over 600 tests from cases of nervous and mental diseases, accumu- 
lated during recent months. 

During the course of the application of the test to date the following 
observations having a technical bearing have been made. Positive specimens 
left standing at room temperature overnight without a preservative showed 
in the morning considerable growth of bacteria and were negative by the test. 
The same specimens preserved with a few drops of chloroform, ether, or 
toluol remained positive. Positive specimens kept at room temperature in 
stoppered flasks have been preserved by the use of toluol for as long as a 
month. Mercurie chloride solutions precipitate tryptophane from urine and 
preserve it against bacterial decomposition. A very distinct improvement in 
the technic of the Boltz test when employed in uranalysis has been found to 
consist in cooling the tube containing the test solutions, either in a large 
beaker of water or under the tap, during the addition of the sulphurie acid. 
This keeps down to a minimum the production of interfering yellow and 
brown colors, and renders the test much simpler to read with certainty. 

Twenty specimens from general surgical and medical cases have been 
observed and recorded giving positive Boltz tests in the presence of acetone 
and diacetie acid. Seven specimens from five different cases of diabetes mel- 
litus have been observed and recorded positive for tryptophane by Boltz test 
in the presence of sugar. The presence of acetone, diacetie acid, and sugar, 
even in considerable amounts, therefore, does not necessarily mask a positive 
Boltz test. The removal of ammonia by permutit, or of phosphates and car- 
bonates by barium chloride and hydroxide, or of carbohydrates by copper 
sulphate and calcium hydroxide, from the average specimen of urine does not 
appreciably simplify the reading of the Boltz test or increase its sensitiveness 


through any clarification of interfering colors. The exact sensitiveness of 


*From the U. S. Veterans Hospital. 
Received for publication, April 28, 1931. 
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the test up to the present time has not been determined. It is believed to be 
amply sensitive to demonstrate a clear-cut easily readable reaction with patho- 
logic positives. 

Tryptophane was found to be present in 33 per cent of 525 specimens exam- 
ined from general surgical and medical cases. Of 313 of these specimens which 
were positive for albumin 91 or 29 per cent were also positive for tryptophane. 
The highest incidence of tryptophane in combination with albumin of any 
group of specimens from similar cases was shown in the group of 25 speci- 
mens from nine different cases of degenerative diseases of the kidneys, eight- 
een of which or 72 per cent were also positive for tryptophane. Two hundred 
and twenty-two specimens positive for albumin by the usual routine tests 
were negative for tryptophane by Boltz test, indicating the existence of an 
albuminuria in which the protein molecule eliminated does not contain a 
tryptophane group. One hundred and sixty-nine specimens in this series were 
found positive for tryptophane by Boltz test, of which number 78 or 46 per 
cent were albumin free. This indicates the existence of a tryptophanuria as 
a clinical entity distinct from albuminuria. 

The highest incidence of free tryptophane not in combination with albu- 
min was found in the small group of five cases of nervous disorders such as 
menopause, neuritis, neurasthenia, hysteria, neuroretinitis, and seven eases of 
surgical shock such as amputation, gunshot and other wounds, fracture, dis- 
location, and secondary hemorrhage. The figures while meager led me none 
the less to the conclusion that tryptophanuria as a distinct clinical entity 
might most likely be found in the group of nervous and mental disorders. 
This conelusion has been partially verified by the examination of over 600 
specimens from 101 cases of mental disease as follows: miscellaneous diag- 
noses 7; general paresis 7; manic depressive psychosis 7; dementia precox 80. 
The average incidence of tryptophane positive specimens was slightly less 
than in general surgery and medicine, being but 21 per cent, this finding, 
however, representing almost entirely free tryptophane not in combination 
with albumin. Of the 101 cases examined by the test eight in the dementia 
preeox group have been found who consistently run a tryptophanuria with 
no eoneurrent albuminuria. 

The evidence is rather strongly indicative that tryptophanuria in nervous 
and mental disease is most likely to occur during periods of hyperactivity. 
This conelusion was reached by a consideration of the findings in individual 
cases and is supported by the following figures: Of 350 specimens taken at 
random from the four halls of one ward of the United States Veterans Bureau 
Hospital No. 24 at Palo Alto, California, 50 specimens or slightly over 14 per 
cent were found positive, while of 258 specimens taken in the tub room of the 
same ward 79 or about 31 per cent were positive. The findings with reference 
to the effect of tubs and packs indicate that this treatment is more likely to 
increase a tryptophanuria than to diminish it. 

REFERENCES 
1. Walker, B. S., and Sleeper, F. H.: Tryptophane Reactions in Spinal Fluid, J. Las. & 


CLIN. MED. 12: 1048, 1927. 
2. Brice, A. T., Jr.: The Boltz Test in Urinalysis, Arch. Int. Med. 46: 778, 1930. 


Pye 














og: 


gen 


eats 





Te Re 





its eal aunt Shalit 


ai 





COMPARISON OF THE HUDDLESON SLIDE TEST WITH A 
MACROSCOPIC TUBE TEST IN UNDULANT FEVER* 


By Henry Wetcu, Pu.D., AND FRIEND LEE MICKLE, M.S., Harrrorp, Conn. 


HE literature on the relative merits of the agglutination test for undulant 

fever indicates that the Huddleson test is as specifie and as sensitive as 
the macroscopic tube test. Huddleson and Abell’ have tested thousands of 
serums with the rapid (Huddleson) method and find it as accurate and specific 
as any other method of detecting the presence of specific antibodies for Bru- 
cella abortus. Damon,? Palmer and Baker* and Lienhardt and Kitselman* 
all report the Huddleson test as accurate as the macroscopic tube test. 

These Laboratories have been reporting on the presence of agglutinins for 
the Brucella group in blood sera since November 19, 1926. This work up to 
July, 1930, has been published® ® ** °® and with investigational studies in- 
cluded some 20,500 sera examinations. The sera on reaching the Laboratories 
were sent to the Connecticut (Storrs) Agricultural Experiment Station where 
the macroscopic tube test was made first by Dr. J. G. McAlpine and later by 
Dr. W. N. Plastridge, the results reported to these Laboratories and from here 
subsequently to the physician. The time required caused considerable delay 
before the physician received his report. It was felt that by the use of the 
Huddleson technie, which is a considerably shorter method for diagnosing 
undulant fever, the test could be made in our own Laboratories at a great saving 
in time. Accordingly, the Huddleson rapid method has been run routinely 
on all specimens sent to the Laboratories for diagnosis of undulant fever for 
the past five months. The results obtained have been compared with the 
results of the macroscopic tube test made in the Storrs laboratory. 


METHODS 


Huddleson Rapid Method.—The apparatus used in the Huddleson test has 
been described! and is easily constructed in the laboratory. For our investi- 
gation a box of 16.5 x 11 x 6 inches containing two 50-watt electric light 
bulbs was used. (Note Fig. 1.) The top of the box was partially covered 
with half-inch wood five inches wide to protect the eyes of the technician 
reading the tests. The light bulbs were attached to either end of the box 
so as to be under the five-inch strip of wood. <A piece of plate glass lined 
off in one and one-half inch squares covered the rest of the top of the box. 

The Huddleson antigen is standardized for use with undiluted sera in 
the following amounts 0.08 c.c., 0.04 ¢.¢., 0.02 ¢.¢., 0.01 ¢.c. and 0.004 ¢.¢., cor- 
responding to dilutions of 1:25, 1:50, 1:100, 1:200 and 1:500 in the tube test. 
For comparative purposes agglutinations were made out to the 1:3000 dilu- 


tion. It was found possible to do this by a preliminary comparison of the 


*From Bureau of Laboratories, Connecticut State Department of Health. 
Received for publication, May 1, 1931. 
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Huddleson antigen in a tube test (diluted) and in a regular slide test (un- 
diluted). 

Each specimen of blood on reaching the Laboratories was centrifuged 
and the clear sera decanted. A portion of this sera was sent to the labora- 
tory at Storrs for the macroscopic tube test, and the remaining portion dis- 
tributed in varying amounts to produce dilutions 1:25 through 1:3000 (note 
Table II) on the plate glass. One drop of antigen—Huddleson from a stand- 
ardized dropper was then added to each dilution. The antigen and sera were 
mixed with clean toothpicks and the plate glass rotated for two to three 
minutes. The lights were then turned on inside the box and the degree of 
clumping in the different dilutions estimated. Occasionally in questionable 
positives we found it possible to obtain more accurate readings by placing 
the plate glass on a black background and reading by direct light with a 


dissecting microscope. 








Fig. 1.—Apparatus used for Huddleson test. 


Macroscopic Tube Test—The antigen employed in the tube test was made 
from four strains of Brucella abortus, coming from different sections of the 
country, whose agglutinability had been carefully checked. These strains were 
grown for twenty-four hours on 1 per cent glycerin Fairchild’s agar, and 
from these transplants were made upon plain Fairchild’s agar and incubated 
forty-eight hours at 37° C. The growth was harvested with a small amount 
of 0.4 per cent carbolized saline solution and diluted for the final test to a 
nephelometer 1 on the McFarland’® Seale. This diluted antigen was dis- 
tributed in small test tubes in 2 ¢.c. amounts and the serum added to make 
final dilutions of 1:25 to 1:3000 as shown in Table II. After the addition of 
antigen the tubes were corked and shaken, incubated for forty-eight hours 
at 37° C., and one reading was made on the removal from the ineubator and 
a second after twenty-four hours at room temperature. 
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THE HUDDLESON SLIDE TEST 


RESULTS 
A total of 156 sera were examined. Of these sera 20 were positive from 
a clinical and laboratory standpoint by both tests, there were 122 negative 
with both tests, 10 questionable reactions with the tube test and two with 
3 the Huddleson rapid test. These results are summarized in Table I. 
TABLE I 


RESULTS OF HUDDLESON AND MAcROscopiIc TUBE TESTS ON 156 SERA BETWEEN AvGusT 12, 
1930 AND DECEMBER 31, 1930 

















| | WITH HUDDLESON WITH TUBE TEST WITH BOTH 
Positive tests 20 20 20 
Negative tests 130 122 122 
Questionables* 2 10 10t 
Repeated positives 4 4 4 
% Total tests 156 156 156 





*Clinically negative. 
Includes ten questionable tube tests two of which also were questionable with Huddleson. 


An examination of this table shows that there is no difference in sensi- 
tivity with either test in the positive cases of undulant fever. However, 
4 there were eight more questionable reactions with the tube test than with the 
3 Huddleson which indicates a lesser degree of specificity of this tube test. The 

titers in this series of eight questionable reactions in the tube test varied 
from 2+ agglutinations in the 1:75 dilution to 2+ agglutination in the 1:25. 
In no eases were definite agglutinations noted in the 1:100 dilution. 
In order to show the relationship of the Huddleson rapid test and the 
macroscopic tube test more accurately the 20 positive tests with their titers 
) are given in Table II. In each of these cases a clinical diagnosis of undulant 
fever was made. 

By examination of Table II it will be seen that the Huddleson test gave 
higher titers than the macroscopic tube test in eleven of the 20 tests. Two of 
the macroscopic tube tests were slightly higher than those of the Huddleson, 
whereas seven tests agreed in titer. It is obviously not our intention to place 
too much emphasis on differences in titers by these two tests. Differences 
in technie and technicians will probably account for it, but it is interesting 
that in using such a series as this that the Huddleson rapid test did seem to 
9 show titers somewhat higher than the macroscopic tube test. 


DISCUSSION 


. According to the Illinois Undulant Fever Commission,"' a positive re- 
J action in a titer of 1:100 is considered diagnostic for undulant fever. In the 
q series of 20 positive cases reported in this paper only in one case (note sera 
. No. 69412) was a tube test titer as low as 1:100, and in this case the Hud- 
dleson rapid test showed a much higher titer (1:1500). In our experience the 
titers of sera from eases of undulant fever are rarely as low as the 1:100 
dilution. In all 20 cases the Huddleson test showed agglutination in the 
1:1000 dilution or better. Clinical cases with low titers reported by workers 
elsewhere have not been encountered in Connecticut. 
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TABLE ITI 


DEGREE oF AGGLUTINATION WiTH HUDDLESON RapiIp TEST AND MAcroscopic TUBE TEST ON 
TWENTY CLINICAL CASES OF UNDULANT FEVER 






































percoponcarg 25 | 50| 75 | 100 | 150 | 200 | 300 | 500 | 750 | 1000 | 1500 | 3000 
OF SERA | | | | 
- H | 4 | 4 | 4+ | | 4+ |) 4+ | 4+ | 4+ 4+ | 4+ 
57522 | M| 4+/ 4+| 4+ | 4+ | 4+ | | 4+ | 4+ | 4+ | 44 | 4+ | 4+ 
H | 4+ | 4+ 4+ | | 4+ | | 4+ | 3+ | 3+ 3+ + 
61207 | M| 4+| 4+] 44+ 4+ | 4+ | 4+ | 4+ | 3+ | 2+ ? _ 
H | 44+ | 4+ | | 4+ | | 4+ | | 4+ 4+ 4+ 4+ 4+ 
61923 | M 3+ | 44 44 | 4+ 4+ 4+ | 4+ 4+ 4+ 3+ O+ 
| H | 3+ | 3+ | 3+ | 3+ | | 3+ | 2+ 2+ 1+ - 
69412 | M| 4+ | 4+ | 3+ 2+ ? } -| -] - a ia ” 
H | 4+ | 4 4+ | 4+ | 3+ | 24+ | I+ 1+ - 
69822 M | 2+] 4 4+ 4+ 4+ | 2+ >} - - ~ - 
H | 4+ | 4 | 4+ | 4+ | 4+ | 4+ 4+ 4+ 4+ 
70677 | M| ?| 3+| 4+ | 4+ | 4+ | ) 4+ | 4+ | 4+ | at | Ht | St 
|} H | 4+| 44 4+ | 4+ | | 4+ | 4+ 3+ 2+ 2+ 
73790 | M| 4+| 4+| 4+ | 4+ | 4+ | 4+ | 4+ | 2+ 2 - - 
| H | 4+] 4 | 4+ | | 4+ | 3+ | 2+ 1+ ? - 
76511 | M| 4+ | 4+] 4+ | 4+ | 4+ | } 39 | @ | = - - - 
| H | 4+ | 4+ | 4+ | 4+ | | 4+ | 4+ 4+ | 4+ | 4+ 
76787 | M| 4+ | 4+| 4+ 4+ | 4+ | 4+ 4+ 4+ 4+ 4+ 4+ 
| H| 4+| 4 4+ | 4+ | 4+ | 4+ | 4+ | 4+ | 3+ 
78334 | M| 4+| 4 4+ 4+ 4+ | | 4+ | 4+ 4+ 3+ 2+ - 
H 4+ | 44 | 44 | 4+ | | 44 | 44 | 4+ | 4+ | 4+ 
79025 | M J 4+] 4+] 4+ | 44 4+ | 4+ | 4+ | 4+ | 4¢ | 4+ | 4+ | OF 
| H | 4+| 4 44 4+ | 4+ 44 4+ 3+ 2+ 
79469 | M| 4+| 4+| 4+ | 4+ | 4+ | 4+ | 44 | 4+ | 44 | 4+ | 4+ 
H | 4+] 4 4+ | | 4+ | | 4+ | 4+ | 4+ | 4+ | 4+ 
79597 | M| ?| ?| 2+ 4+ 4+ | 4+ 4+ 3+ Ot ? - 
H | 4+] 4 4+ 4+ | 4 4h 4+ 2+ - 
80158 M/ 4+ | 4+) 4+ 44 44 | 4+ 4+ 4+ 4+ 2+ ? 
H | 4+ | 44 44 4+ | | 4+ | 3+ | 3+ | 2+ - 
80160 | M| 4+) 4 4+ +: 4+ | 4+ | 4+ | 4+ | 4+ 3+ 2+ 
| H| 4+] 4 4+ | 4+ | |} 4+ | 4+ 4+ | 4+ 3+ 
80957 | M| 4+/ 4+| 4+ | 4+ 4. | 44 | 4+ | 4+ | 4+ | 44 | 2+ 
| H| 2+] 24 44 4+ | | 44 | 4+ | 4+ | 4+ | 44 
81728 | M| 4+/| 4+); 4+ 4+ 4 | 4+ | 4+ 4+ 4+ 4+ 4+ 
H | 4+ | 4+ 4+ 4+ | | 4+ | 4 4+ 4+ 4+ 
81924 | M | 4+| 4+| 4+ 4+ 4+ | | 44 | 4+ | 4+ 4+ | 4+ 4+ 
H | 4+] 4 4+ 4+ | | 4+ 4+ 3+ 2+ = 
s2280 | M @ | 2+ | 3+ 3+ 3+ | | 3+ | 3+ ot 2+ - - 
H | 4+ / 4+ 4+ 4+ | |) 4+ | 4+ | 4+ | 4+ | 4+ 
521 M | 4+ | 4+ | 4+ | 4+ 4+ | 4+ | 4+ 4+ | 4+ | 4+ | 4+ 
4+ Complete Agglutination. +20%Ageglutination. 
3+ 75% Ageglutination. —- %Agezlutination. 
2+ 50% Agglutination. H = Huddleson macroscopic test. 


M = Macroscopic tube test. 


The questionable reactions noted were obtained in most instances from 
cases of typhoid fever or else from.patients who had had typhoid vaccine 
within a year. Whether these reactions were cross agglutinations with ty- 
phoid or natural agglutinins for the Brucella group in the blood stream of 
the patient is difficult to say. The fact that the patients had typhoid fever 
or typhoid vaccine is at least suggestive. Gilbert and Coleman” report the 
presence of typhoid agglutinins in the blood stream of patients with febrile 
diseases who had never received typhoid vaccine or to their knowledge had 
typhoid fever. It may well be that the questionable reactions we obtained 
were of a similar nonspecific nature being induced by previous injections of 
typhoid vaccine or a previous infection with the typhoid bacillus. 
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THE HUDDLESON SLIDE TEST 


Our results indicate further that the Huddleson rapid method is slightly 
more sensitive and specific than the tube test used for comparison. Whether 
these differences observed were due to the type of macroscopic tube test used 
or indicate a superiority of the Huddleson technic over that of the tube test 
cannot be stated definitely without further work with a variety of antigens 
and tube test technics. However, we do feel that for our routine examina- 
tions, considering the ease and rapidity of the test, the sensitivity and speci- 
ficity of the antigen and the time saved in getting reports to our physicians, 
the Huddleson rapid method is far superior to that of the macroseopie tube 
test. 

SUMMARY 


A series of 156 specimens of blood tested for the presence of agglutinins 
for undulant fever with a macroscopic tube test and the Huddleson rapid 
slide method indicates that the latter test is slightly more specific and sensitive 
than the former. Titers as low as 1:100 dilution in positive cases occurred in 
one case only with the tube test and the Huddleson in all positive cases showed 
typical agglutination in the 1:1000 dilution or higher. The rapidity and ease 
with which the Huddleson method can be carried out makes it an excellent 
test for laboratories where the diagnosis of undulant fever is earried out 
routinely. 
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A PROPOSED STANDARD METHOD FOR THE EVALUATION 
OF FUNGICIDES* 








By ApeuiA McCrea, Pu.D., Derrorr, Micu. 







O THOSE who work with fungi, especially parasitic fungi, the problem 

of a safe and certain fungicide is of great importance. Much work has 
been done in the attempt to find or to develop effective agencies for the de- 
struction of these pests of the field and laboratory. 

In recent years, interest in this direction has rapidly inereased due to 
widespread infection by fungi parasitic upon the human skin. These skin 
mycoses are encountered much more frequently at present than they were a 
decade ago, and doubtless the average physician has come to recognize them 
more readily as they become more common. This type of skin lesion bears 
many pseudonyms, e.g., golfer’s itch, student’s itch, athlete’s foot, and, while 
not fatal, it is the cause of a tremendous amount of annoyance and lowered 















efficiency among those so afflicted. 

In an attempt to compare the reports of various workers heretofore 
made on the germicidal properties of substances used for combating bacteria 
and fungi, it became evident (a) that no standard method has been adopted by 
workers in this field, and (b) that practically all of the tests heretofore made 
in vitro have been based on continued contact, i.e., have been fungistatic tests 
rather than fungicidal tests. To call a substance fungicidal unless it actually 
kills the organism is faulty terminology. 

In connection with a study of two of the most common organisms encoun- 
tered in mycoses of feet and hands, i.e., Trichophyton interdigitale Priestly 
and Epidermophyton rubrum Cast., the writer has developed a test method 
for fungicidal powers of agencies against these and other fungi, which it is 
hoped may be conveniently followed by other workers. Once such a method 
is established, it will be possible to compare very closely the results obtained 
by many workers, and should greatly decrease the amount of conflicting re- 
sults in subsequent reports. In outlining the method below, an effort has 
been made to give all important details in full, but the writer will be glad to 
give any additional information which may be desired. The method follows 




















in detail. 

Medium Used.—Sabouraud’s original formula for glucose agar medium 
was used except that American ingredients were necessaryt+ since the French 
glucose is not obtainable. The formula is 

Glucose (Merck) 4.0% 
Peptone (Witte) 1.0% 
Agar-agar 1.8% 











*From the Research and Biological Laboratories, Parke, Davis and Company. 
Received for publication, May 13, 1931. 

+For purposes of isolation and identification of organisms, the French peptone Chassaing 
is used but this was not practical for the large amounts used in these tests. 
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This is made up with tap water, sterilized fractionally in flowing steam 
for one-half hour on three successive days, adjusted to neutral and stored in 
flasks or tubed at once as desired. This medium is used throughout the tests. 

Feagents.—In reporting the value of any agency, it is most important 
that the source should be given, as well as the exact designation, e.g., ‘‘ Auram- 
ine’’ is prepared by various manufacturers and may be listed as ‘‘ Auramine 
0,’’ ‘‘Auramine 00,”’ ete., the preparations often varying widely in their effi- 
ciency. Proper designation would be, e.g., ‘‘Auramine 0, Coleman and Bell,”’ 
or whatever the case may be. 

It is also to be realized that the question of penetration is significant in 
any study of lethal action, and that an ineffective substance, if properly buf- 
fered, may become of value, hence it is important that any and all such modi- 
fications be stated when data are given. 

Physical Factors—To reduce the variation due to these factors, the fol- 
lowing conditions are adhered to: (a) incubation in the dark at a temperature 
of 22° to 28° C. (b) For agar slants, test tubes 16 x 140 mm. are used, with 
a butt of 3 to % inch. (¢) Spore suspensions are made on the basis of 1 eul- 
ture tube of growth taken up in 8 to 10 ¢.e. of sterile, distilled water. This 
inoculum is then strained through two layers of gauze (cheesecloth) to re- 
move mycelial fragments and prevent ‘‘clumping’’ of conidia. It is then 
tubed and used within six hours after preparation in planting the test liquids. 

Fungicidal Test——This test involves exposing the heavy, strained, spore 
suspension for definite time periods to a freshly prepared solution of the desired 
strength of the reagent being tested. After each interval of exposure a por- 
tion of the material is transferred by loop to the surface of tubes of the stand- 
ard medium, usually two loops per tube. The tubes are then incubated as 
above described, with the customary control cultures. The writer’s practice 
is to add 0.5 e.e. of spore suspension to 2 ¢.c. of each test solution. At inter- 
vals of one minute, ten minutes, and one hour, portions of the mixture are 
taken by stirring with the loop and transferring to tubes of culture medium. 
Other quantities or time intervals could readily be adapted to this method, 
but, in that event, they should always be definitely stated for the benefit of 
later workers, and this holds also for the addition of one’s choice of buffer 
or other modification of the method. Only by such cooperation may we 
eventually overcome the lack of harmony in the results of workers interested 
in this matter. 

To give a concrete illustration, suppose, e.g., that a test is being made of 
the effect of gentian violet upon, say, a Trichophyton culture. The procedure 
would be as follows: 0.10 gm. of the dye is taken up in a few drops of aleco- 
hol and diluted with water to 25 ¢.c., giving a solution of 1 to 250. From this 
stock solution one readily prepares a dilution series of 1-250, 1-500, 1-1,000 
and 1-5,000 which is sufficient range for a preliminary test. Each dilution is 
arranged in its respective tube, 2 ¢.c. per tube. To it is added 0.5 ¢.c. of spore 
suspension prepared as described above. Transplants are made to two tubes 
of the standard medium after one minute, ten minutes, and one hour, and 
placed in the dark cupboard. By ‘‘staggering’’ the intervals, the whole series 
of four dilutions and three time intervals can be completed in less than one 





74 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


and one-fourth hours. Within the next forty-eight hours, often in twenty- 
four hours, growth will indicate which dilutions are ineffective, e.g., growth 
may be normal at 1-5,000 for all three time-exposures but 1-1,000 show growth 
only after one minute and ten minutes. This gives a middle ground from 
which to plan the final test. From the stock solution, kept in the refrigerator, 
dilutions are prepared of 1-600, 1-800 and 1-1,000 which are then tested ex- 
actly as before and give a final rating, if good judgment has been used in the 
dilution series chosen. Table I serves to illustrate the method. 


FUNGICIDAL TEST 


Organism: Trichophyton A. 
Test substance: Gentian violet (C & B) 








DILUTION ONE MINUTE TEN MINUTES HOUR 





Preliminary Series: 
1-250 
-500 
1-1,000 
1-5,060 
Final Series: 
1-600 a sa a 
1-800 + + - - - - 
1-1,000 » + + ais Si 


Interpretation: Gentian violet is fungicidal for this organism in one minute at 1-600, 
in ten minutes at 1-800, and in one hour at 1-1,000, but permits normal growth 
after an exposure of one hour at 1-5,000. 


It is recognized (a) that the addition of the spore suspension to the test 
fluid increases the dilution, and (b) that in borderline cases additional time 
intervals may oceasionally be desirable. However, the foregoing method 
gives a very good idea of the fungicidal activity of test substances and, from 
a pragmatic point of view, has proved most helpful in establishing compara- 
tive values. 

A report is in progress of results obtained under the above method with 
a group of the aniline dyes and with various other materials, which it is ex- 
pected will be published in the near future. This will show a compilation of 
the data obtained by this method in tests of approximately forty substances. 
Eleven organisms were used during these studies. When checked by appliea- 
tion to the actual ‘‘ringworm’’ lesions in the guinea pig, the above ‘‘ Fungi- 
cidal Test’? was found to be of greater practical use than any other means of 


evaluation tried. 








A RECORDING TYPE 





OF ARTIFICIAL PNEUMOTHORAX 
APPARATUS* 
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By BurGess Gorpon, M.D., PHILADELPHIA, Pa. 
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HE value of compression treatment in unilateral pulmonary tuberculosis 





(progressive) is recognized. Unfortunately the procedure is not widely 
employed. One of the reasons for this is the difficulty in operating the usual 
type of apparatus. The chief objections concern the water manometer used in 
determining the degree of thoracic pressure. The water is discharged easily 
on coughing or during the improper manipulation of pet cocks. This delays the 
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Fig. 1.—E, tracer; G, chart holder; K, release lever; H, pressure gauge; M, air filter; 
L, pump; D, air reservoir; B, pump pet cock; C, recording pet cock; A, air controlling pet 
cock 

























operation and makes ealeulations difficult. The question of faulty procedure 
may be raised even with careful technie and efficient apparatus because a 
graphie record is not available. In addition the usual devices for controlling 


and estimating the amount of air passing into the chest are not entirely satis- 







factory. 

An instrument has been devised to minimize these objections. (Fig. 1.) 
The following is the plan of construction: A copper chamber D especially 
plated on the inside to prevent corrosion replaces the glass jar (or jars) 
usually employed as an air reservoir. A compression pump L and filter M 
provide the mechanism for forcing dust-free air into the chamber. An aneroid 









: *From the Medical Service of Dr. Thomas McCrae and the Department for Diseases of the 
Chest, Jefferson Hospital, Philadelphia, Pa. 
Received for publication, May 12, 1931. 
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pressure gauge H (recording up to 1050 ¢.c.) shows the amount of air in the 
reservoir. The variations in negative and positive pressure are recorded on a 
paper chart (Fig. 2) by means of a set-up consisting of pet cocks, bellows, con- 
necting rod, gear box, tracing needle and kymograph. The chart holder G and 
the pressure gauge // are tilted at convenient angles so the operator may observe 
the variations without difficulty. 

The instrument is operated as follows: The chart is placed in position 
on the kymograph, pet cock A is closed, pet cock B opened. The air reservoir is 
filled by operating the compression pump L; pet cock B is then closed. After 
preparing the site of operation in the usual manner pet cock C is opened, ink 
applied to the tracer EF and the kymograph started by elevating the release 
lever K. The pneumothorax needle F is foreed carefully into the pleural cavity 
and as entrance oceurs the tracer E will swing to the left (to the right if the 


-PNEUM 
c\AL OTK, 

\F' DING c ° 

- clits” 


Fig. 2.—The irregular line represents different stages in treatment. During periods 1, 3, 5, 
7. 9, pet cock C was closed. Periods 2, 4, 6, 8 show “negative” respiratory movements recorded 
while pet cock A was closed and pet cock C’ open. Period 6 indicates an approach to positive 
pressure and period 9 shows that positive pressure has occurred. The operation was terminated 


during period 11. 


pressure is positive) and the degree of pressure will be recorded on the chart 
G. Pet cock C is closed and the lever on pet cock A is opened to the first 
numeral on the dial. As this oceurs air will pass into the pleural cavity, the 
rate and amount being shown on the gauge H. The rate is increased by moving 
the lever on pet cock A to numerals 2, 3 or 4. At intervals pet cock A is 
closed and C is opened in order to determine the approach to positive thoracic 
pressure. When the tracer F passes to the right of the dotted line on the chart, 
the indication is that positive pressure has occurred. At this point treatment 
should be discontinued by closing the release lever K, pet cocks A and C and 
withdrawing the pneumothorax needle F. The total amount of air that has 
entered the chest is determined by subtracting the number indicated by the hand 
on gauge H from the figure noted at the beginning of the operation. This is 
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written on the chart, with the date, patient’s name and that of the operator. 
About onee every three weeks for antiseptic purposes, 2 ¢.c. of aleohol should 
be dropped into the air filter M. 

The chief features of the instrument are the exclusion of manometers, glass 
jars, and stoppers and the use of a device for recording variations in the 
degree of thoracic pressure. These simplify operation and reduce the source 
of error. 


The instrument is manufactured by the George P. Pilling and Son Company, Phila- 
delphia, Pa. 





A SIMPLE CLINICAL PROCEDURE FOR THE DETERMINATION OF 
UREA IN URINE BY MEANS OF HYDROLYSIS* 


By S. L. Lerporr, A.B., M.A., AND BerNARD S. Kaun, A.B., M.D., 
New York City, N. Y. 


|* 1929 we! described a method for the determination of urea in blood by 
digesting the protein-free blood filtrate under pressure in a closed tube.t 
We have now extended the use of this method to the quantitative determina- 
tion of urea in urine. The details of the procedure are here described: 


Principle-——The ammonia is removed from the urine with permutit ac- 
cording to the procedure of Folin and Bell.2) The ammonia-free urine is di- 
gested under pressure in an acid medium for ten minutes. The resulting 
ammonium salt is nesslerized directly in the digestion tube and compared in 
the colorimeter to a known standard. 


Procedure.—Three c¢.c. of urine are placed in a 200 ¢.c. Erlenmyer flask 
to which are added 3 to 4 grams of permutit and 27 ¢.c. of water. The mix- 
ture is shaken for five minutes and filtered through filter paper. Five ec.c. of 
the filtrate are diluted with water to 100 ¢.c. in a volumetric flask. Five ce.e. 
of this diluted filtrate (1:200 dilution) are placed in a urea pressure tube to 
which is added 1 ¢.c. 6f approximately normal H,SO,. The stopper is rinsed 
with 1 ¢.c. of water and tightened in the neck of the tube. The tube is then 
placed in an oil-bath which is heated at 145°-150° C. for ten minutes. The 
tube is removed from the oil-bath and cooled. It may be cooled immediately 
under running tap water without any danger of breaking the tube. About 
15 ¢.e. of water are then added, followed by 3 ¢.c. of modified Nessler solu- 
tion. Water is added to the 25 e.c. mark and the contents well mixed. It 
is then compared in the colorimeter against a standard containing a known 
amount of ammonia. 

The standard is the same as used for the determination of urea in blood. 
It contains 0.3 mm. of nitrogen in 5 ¢.c. of solution. It is prepared by placing 


*From the Biochemical Laboratory of Lebaron Hospital. 


Received for publication, May 11, 1931. 
+The pressure tubes and a special oil-bath may be obtained from Eimer and Amend, New 
York. 
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5 ¢.c, of the standard ammonium sulphate in a 100 ¢.c. volumetric flask con- 
taining about two-thirds its volume of water. To this are added 12 ¢.c. of 
Nessler solution and water to the 100 ¢.c. mark, 

The standard is placed in the colorimeter at 20 mm. If the color of the 
















unknown is much deeper than that of the standard due to a greater concen- E 
tration of ammonia, a portion of the unknown solution is transferred to a 4 
narrow tall graduated cylinder and diluted with dilute (1:10) Nessler solu- 4 
tion until the color of the unknown approximately matches that of the 
standard. 
Calculation of Results: 
6000 —— , - — 
Rm Dilution = Mg. nitrogen in 100 ¢.c. of urine. 
i 
R = Reading of unknown. Ee 
Dilution — Dilution of Nesslerized solution. a 
This method of hydrolysis of urea also breaks down other substances a 





than urea and therefore gives slightly high results. We therefore do not ad- 
voeate the use of this method for determination of urea in urine when abso- 
lute values are desired, such as, for example, when studying the nitrogen 
partition. However, when a nitrogen partition is to be made, in spite of 
the somewhat higher values, we prefer this method to the methods using 
urease hydrolysis and we find it satisfactory for clinical purposes. 

The pressure tubes, after use, are washed with dilute nitric acid and 
thoroughly rinsed with water. Omission to do this, will leave some Nessler 
reagent in the tube which will produce cloudy solutions. The tubes after 
being thoroughly washed are placed in a rack with their mouths down in 
such a manner that the stoppers are held loosely halfway in the aubes, thus 















allowing the water to drain. 
Nessler solution should never be added to a warm solution and preferably 
is to be added rapidly. When these precautions are observed a clear solution 








will always be obtained. 
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AN IMPROVED MICRO KJELDAHL METHOD* 


By J. W. Cavett, Pu.D., MINNEAPOLIS, MINN. 


WING to the necessity for a Kjeldahl method that could be used to ana- 
lyze small quantities of nitrogen which were present in relatively large 
volumes of liquid and still maintain an accuracy similar to that of the macro 
Kjeldahl, the following method was devised. This method is capable of 























oa 


Nea 


Fig. 1. 


etermining 0.5 mg. to 14 mg. of nitrogen with an accuracy of 0.006 mg. or 
‘ess. Bumping and sucking back have been eliminated due to modifications of 
he apparatus. Also the chance for a leak during distillation has been greatly 
educed and the whole apparatus may be easily cleaned as it is all glass. The 
‘istillation period has been shortened to ten minutes and the titration is 
‘arried out in a manner which increases its accuracy. 

*From the Laboratcry of Physiological Chemistry, University of Minnesota. 

Received for publication, April 13, 1931. 

79 





THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


METHOD 


The sample to be analyzed is placed in a 300 ¢.c. Kjeldahl flask and 4 e.e. 
of concentrated sulphuric acid and a few drops of 5 per cent copper sulphate 
solution added. (A half gram of sodium sulphate or a few drops of H,O, 
increases the speed of digestion.) The digestion is carried out in a hood. 
After digestion is complete and the flask has cooled, 40 ¢.c. of distilled water 
is added. Four glass beads and about 10 particles of 20 mesh zine are added 
to prevent bumping. The mixture is then underlaid with 12 ¢.c. of 1 to 1 
carbonate-free sodium hydroxide. The flask is connected by a new soft rub- 
ber stopper to the special Kjeldahl bulb which is suspended from a ring-stand 
by a burette clamp. The special Kjeldahl bulb including a small condenser is 
shown in Fig. 1. A 1% em. glass tube constricted at the upper end and 25 
em. long is attached to the lower part of the condenser by a piece of rubber 
tubing. This glass tube extends into a 22 x 3 em. test tube which contains 
10 ¢.c. of standard acid and a drop of methyl red solution. The test tube is 
held by a clamp so that the delivery tube extends to the bottom at first but 
after the distillation is in progress it is kept about 1-2 em. below the surface. 
The standard acid used is N/10 or N/50 depending on the amount of nitrogen 
in the sample being analyzed. After all connections are complete, the flask is 
rotated thus, mixing the solution with the NaOH. Twenty-five ¢.c. of water 
is then distilled over. 

The titration is always carried out with N/50 carbonate free sodium hy- 
droxide. With the smaller quantities of nitrogen, 0.5 to 2.8 mg., when N/50 


standard acid is used the titration is made with a 10 ¢.c. burette calibrated to 
0.05 ¢.¢., otherwise an ordinary accurately calibrated 50 ¢.c. burette is used. 
The acid in the test tube is stirred during the titration by bubbling air which 
has passed through weak acid and alkali through it. By this method of stir- 
ring the solution during the titration, one can easily determine an end-point 
to within 0.02 ¢.c. of N/50 NaOH when using the 10 ¢.c. burette. Less time is 
required than if the solution is stirred with a stirring rod or shaking and the 


end-point is easier to read. 
SUMMARY 


The Kjeldahl bulb is fused on to the condenser giving an apparatus 
which is compact, easy to clean and eliminating possibility of leaks in connec- 
tions. The use of smaller quantities of reagents and the presence of glass 
beads and 20 mesh zine eliminates bumping. The sucking back is avoided by 
use of a large delivery tube and with moderate care a determination is never 
lost. The method has the advantage that a number of determinations can be 
run at once having an accuracy similar to the macro Kjeldahl on a sample 
almost as small as is ordinarily used for the micro Kjeldahl. 

Note: The special Kjeldahl apparatus may be obtained from Arthur H. Thomas Co., 
Philadelphia. 





A NEW AND SIMPLIFIED TECHNIC OF SURGICAL PHOTOGRAPHY#* 
By L. F. Pierce, Pu.D., CARMEL, CAuir. 


OR a considerable period, photography of operative surgery has been a 

topic of interest. Frequent articles appear setting forth various items of 
technic and equipment. The writer pleads no interest beyond that of the 
photographie amateur who is interested in any discussion tending to raise the 
level of teaching scientific subjects. 

Observation of two reels of surgical movies brought a curious thought to 
mind with the result that the reels were run again with a stop watch. The 
two reels of fifteen minute length checked within forty seconds of each other 
in that the field of operations was masked for a total of six minutes by the 
hands of either the surgeon or his assistant, a total loss of 40 per cent in the 
picture. When we recall that good moving picture equipment complete for 
such work cannot be had for less than approximately three to six hundred 
dollars with an actual outlay of about eight to twelve dollars for film used to 
make a picture of six to ten minutes’ duration, the cost item mounts rapidly 
enough that a 40 per cent loss is appreciable. 

It is the understanding of the writer that actual surgical technie is very 
definitely taught to the medical student and later to the graduate. There is 
of course justification for moving picture records of a great master doing each 
classical operation. From a-teaching standpoint, there is even justification 
for multiplication of these pictures to show the various modifications of these 
technical items. But for the daily photographie need of the surgeon, it would 
appear that his real need is to have a permanent photographie record of the 
unusual or anomalous details which come to light at the operating table. If 
these details can be readily recorded without the aid of a professional pho- 
tographer and preferably by a nurse in a simple manner with a minimum of 
special equipment and at a nominal cost, it would seem that a desirable end 
had been reached. 

For this work, film packs or plates must generally be avoided in favor of 
roll film. The lens must be capable of working at large aperture to shorten 
exposure. The focal length must be short to obtain maximum focal depth 
and avoid extremely critical focusing. The shutter should be of the iris type 
rather than focal plane in order to use the camera for making records of 
2ross specimens with extremely small aperture and long automatic exposure 
and thus obtain fine detail at different levels. Film stock should be obtain- 
able at low cost from any good camera supply store and the camera should 
be simply and reliably made and capable of being loaded as often as need be 
by a person having but a slight knowledge of a camera. Finally, the finished 
negative should be capable of enlargement without loss of detail to five by 


*From the Grace Deere Velie Metabolic Clinic. 
Received for publication, May 18, 1931. 
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seven inches for record and to lantern slide size for projection. If in addition 
to this, the camera can be used for amusement, all the better for the indi- 
vidual who gets pleasure from the pictorial hobby. 

Until a few months ago, there has been but one camera in the market 
which even began to meet these requirements. Because, however, of its usual 
foeal plane shutter equipment, it is not desirable for slow exposures at small 
Further, the cost has been considerable, the 


aperture of gross specimens. 
ill over the country and loading the camera is, 


film is not readily obtainable <¢ 
to put it mildly, formidable. 





Fig. 1.—Camera and pyramid iconometer as supported on lamp standard. 


The optical firm of Carl Zeiss, Inc., has but recently produced a camera 
which really meets these needs in every way and at such a cost that total 


equipment for taking a rapid succession of stills of this kind may be assem- 
bled for well under a hundred dollars which will ‘‘cover’’ an average opera- 
tion with a film cost of fifty-five cents and a slide cost of around four dollars 


if wanted. 

Accurate location of the field of view is a problem, in that it is undesir- 
able to have the camera operator leaning over the patient to look squarely 
down. Mirrors would add to complexity and confusion. The problem is met 
satisfactorily by a readaptation of the iconometer commonly used photo- 
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graphically on the continent. A felt padded metal collar with a constriction 
fitting is clamped on the shutter barrel of the ‘‘Kolibri’’ camera. From this 
four wires extend downward at angles to join a rectangular wire frame seven 
and one-half by ten inches which is conveniently located at a distance of 
thirteen inches from the lens. The lens being the tessar f. 3.5 and fitted with 
the 1 x 24 proxar auxiliary and the shutter at maximum extension the plane 
of focus is at twenty inches. The frame must therefore approach to a distance 
of seven inches from the desired object in the wound. An ordinary six inch 
hemostat held vertically by the operator makes estimation of the last inch a 
simple matter and the frame is at no time in danger of touching anything. 
The frame is preferably wiped with alcohol before use. The entire outfit is 
suspended by means of a rubber covered four finger condenser clamp point- 
ing down from the horizontal arm of almost any convenient therapeutic lamp 
standard readily found in the hospital. The actual lamp is, of course, dis- 











Fig. 2.—Supravaginal amputation of fibroid uterus. Tumor delivered and clamps applied to 
broad ligaments, 


mounted. The entire set-up is shown in Fig. 1. Thus at the call of the sur- 
geon who steps to one side by six to twelve inches, the stand is wheeled into 
place, the camera lowered to the proper distance, maneuvered to center, the 
shutter tripped by means of a long cable release and the entire outfit pulled 
clear, The time for all this is not in excess of a second and a half. 

If the surgeon uses a bit of sterile vaseline and free powdering of the 
hands with sterile zine stearate, visibility of the hands is much enhanced. 

In view of the many colors encountered which are not registered on 
ordinary orthochromatie film, panchromatic emulsion is called for and may 
be readily obtained at any photo supply counter through G. Gennert, Inc., 
of New York, the agents of the Imperial Dry Plate Works of England. At 
present no firm in this country is making film of this kind in the ordinary roll 
sioeck. Use of this emulsion gives excellent color separation without the use 
cf filters. The speed of the emulsion is ‘‘par.’’ Processing is simple if we 
-mphasize to our finisher that the film must be handled either in entire dark- 
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ness or under the Wratten safelight. In our work we found that the fine 
grain borax developer formula of Eastman gave the best results by far and 
we used it in tray strength for ten minutes at 65° F. <A retail cost of fifty-five 


cents per roll of sixteen exposures is not excessive. 

Exposures for this work must be measured with great care. The ex- 
posure meter of Dr. E. Meyer is very good and gives satisfactory results. We 
found however that we were able to expose preferentially to emphasize a given 
part of the wound by the use of the electric photometer of Bell and Howell. 
The instrument is simple and most exact. Use of such a device makes the 
difference between exact measurement of actinic light and prre guesswork. 











Fig. 3.—Stump in abdominal wound after removal of uterus containing fibroid. 


In our work given herewith in plates 2 and 3 exposures of Ys, second at 
f. 3.5 were used with the regular nonshadow lamp fcund above the table. Slight 
variations were made for preferential emphasis. Repeated trials were made 
with different operators and in every case the concern of the surgeon gave 
way to pleased amazement and perfect cooperation at the end of the third 
picture. The entire time required for fourteen pictures during an hysterectomy 
was seventeen seconds which in no way ean be said to interfere with the course 
of the operation. 

In conclusion, we wish to repeat that our entire object has been to present 
a photographie technic for surgery which is simple, exact, comprehensive and 
finally, most economical. 

Drs. H. C. Oatman, M. M. Doria, and R. J. Pickard are thanked for the kindly aid 
and cooperation which made this work possible. 





A NEW PETRI DISH HOLDER FOR COUNTING AND 
FISHING COLONIES* 


By Nicuouas Koretorr, Pu.D., Anp NATHAN BLACKMAN, B.S., 
New York, N. Y. 


RADITION dictates the counting and fishing of bacterial colonies as car- 

ried out in various research, diagnostic, dairy, and public¢ health labora- 
tories. Little progress has been made in counting bacteria beyond the in- 
troduction of the glass counting plates devised by Jeffer, Wolfhuegel and 
others. The accepted procedure is to superimpose the etched glass counting 
plate on the bottom half of the Petri dish. Then, with the aid of a hand 
magnifier, the colonies are counted against a dark background such as a black 
table top for example, or the Petri dish is held at eye level against a source 
of light, daylight or artificial. When the Petri dish is held at eye level the 
colonies in the depths of the medium are more visible and the counting process 
becomes more accurate. However, the hands tire rather easily in this awk- 
ward position and one cannot employ a mechanical counter because both 
hands are already occupied. While there is an expensive apparatus on the 
market that permits free use of the hands its magnifying lens fails to bring 
out small colonies with sufficient clarity. 

Similarly, in fishing colonies the attempt is usually made to work under 
aseptie conditions which frequently necessitates artificial illumination from 
above. In any event it is difficult to see clearly into the depths of the medium 
and often there is great hardship in fishing from the edges of given colonies 
as is necessary in microbial dissociation studies. 

A simple Petri dish holder devised by one of us (Blackman) is herewith 
deseribed. It may be attached to the upright stem of an ordinary iron sup- 
port. The holder is a metal frame which holds the Petri dish in place at any 
height and at any angle, thus permitting free use of the hands. Plate 1 is a 
photograph of the front view and Plate 2 is a rear view. 

The specifications of the Petri dish holder are as follows: A square piece 
of galvanized iron sheeting 5 inches wide and %» of an inch thick has an edge 
folded at right angles to the depth of %4 of an inch. It is painted black. A 
round hole exactly the size of a Petri dish is cut in the metal sheet. A Jeffer’s 
glass counting plate is then fastened on the inside of the frame. Four 5% inch 
stay springs (A) at the rim of the hole hold the Petri dish in place. The edges 
c! the stay springs are bent up to hold the bottom half of the Petri dish in 
place. Two tension springs (B) 1%4 of an inch on a % inch post clamp the 
letri dish in place. The metal frame is moved up and down on the upright 


*From the Department of Bacteriology, Psychiatric Institute and Hospital, New York 
City. 

Received for publication, May 6, 1931. 

(Copyright, 1931, By Nicholas Kopeloft, New York City.) 
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stem of an iron support by means of a slide joint (C). <A tight fitting swivel 
joint (D) allows the frame to be tipped to any desired angle. 

The construction of this Petri dish holder is simple and the cost of mate- 
rials almost negligible.* The Petri dishes are firmly fixed. 


The advantages of this Petri dish holder may be thus briefly summarized : 


1. The hands are left free for use in handling a mechanical counter, 


fishing, ete. 





FRONT VIEW 




















Fig. 1. Fig. 2. 


2. Petri dishes are clamped in such a way that either daylight or arti- 
ficial illumination is allowed to penetrate the depths of the medium. 

3. Counting or fishing can be done at any desired angle or eye level. 
When fishing the frame is tilted at an angle of 45° and a microscope lamp 
with blue glass filter is used. 

4. There is no movement of the Petri dish to make for inaccuracy. 

In order to facilitate direct examination of the colonies with a magnifier 
one of us (Blackman) has devised an adjustable holder for the magnifying 


*Thanks are due Mr. E. L. Phelan for his skillful execution of the design. 
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lens. This also is attached to the upright of an iron support. Plate 3 is a 
front view photograph. 

The magnifying lens is held in a brass holder consisting of the follow- 
ing parts. The binding screw (A) permits the holder to be fixed at any level. 
A stud (B) has a tension serew which holds another stud (C) in place at right 
angles to it. Stud C is moved back and forth on thread of serew (D) whieh 





TOP VIEW 





LENS HOLDER 











Fig. 3. 


facilitates fine adjustment. <A friction joint within stud C supports the lens 
holder (£) which has a knuckle joint (/) permitting it to move in a semicircle. 


SUMMARY 


An adjustable Petri dish holder and magnifying lens holder are deseribed 
which are of economical construction. They leave the hands free for the use 
of a mechanical counter or for fishing colonies. Daylight or artificial light 
may be employed. 








A SIMPLE PRESUMPTIVE TEST FOR AGGLUTINATION WITIL 
ORGANISMS OF THE ABORTUS-MELITENSIS GROUP*t 


By Ruts Giueert, M.D., aNnp Marton B. CoLeMAN, B.S., ALBANY, N. Y. 


HE constantly increasing recognition and, possibly, incidence of undulant 

fever necessitate a eareful evaluation of the agglutination reaction upon 
which the diagnosis is at present so dependent. The specificity of this test with 
organisms of the abortus-melitensis group is obviously determined by results 
obtained in the examination of sera from (1) cases of undulant fever, (2) cases 
of other disease, particularly those accompanied by a febrile reaction, and (3) 
normal individuals. The incidence of such reactions has already been reported 
by many observers,’? but only a few have had the opportunity to examine 
large numbers of specimens. The potential value of testing with B. abortus all 
sera submitted for the complement-fixation test for syphilis prompted the de- 
velopment of a practical and economical technic for this purpose. The macro- 
scopic-slide method of Huddleson'’® was first considered, but while this gives 
results very quickly, the testing of five dilutions of each serum requires the 
same number of pipettes and almost as much time as the routine macroscopic- 
tube method. The following procedure has, in our experience, proved most 
economical of both time and glassware. 


Technic of the Presumptive Test.—At the time sera for the complement-fixation or other 
tests are measured, 0.01 ¢.c. is pipetted into a properly labeled 11 by 75 mm. tube. These 
tubes are arranged in serial order in racks and empty tubes placed behind them. With 
a 10 ¢.e. pipette graduated in tenths, 0.6 ¢.c. of a suspension of B. abortus (killed by heating 
at from 60 to 65° C. and preserved by addition of 0.1 per cent formalin) of one-half the 
density of barium sulphate standard!® No. 3 are measured into both the empty tubes and 
those containing serum, thus providing a serum dilution of 1:60 in the latter. The racks 
are shaken vigorously to mix the serum and suspension of organisms. It was found by 
ealeulation that a 19 gauge needle, from which the tip has been removed by filing, when 
attached to the barrel of a 1 ¢.c. syringe fitted with a rubber bulb, delivers approximately 
0.019 e.c. per drop. Therefore, by the additon in this way of two drops of the 1:60 serum 
dilution from the tube in the front row to 0.6 ¢.c. of suspension in the tube behind it, a 
dilution of approximately 1:900 is obtained. Thus, a low dilution is provided for weakly 
reacting sera, as well as a dilution sufficiently high to be above the range of prezone reac- 
tions. After the two drops are delivered, the excess of the 1:60 dilution is replaced in the 
tube from which it was taken.{ Before the next specimen is diluted, the syringe and needle 
are rinsed first with tap water and then with 0.85 per cent salt solution, both of which are 
contained in large jars so that only a negligible amount of serum is carried from one 
series of dilutions to the next. After being shaken, the tests are placed in a 55° C. in- 


— *From the Division of Laboratories and Research, New York State Department of Health, 
Albany. 

Received for publication, May 1, 1931. 

tPreliminary results presented * oe meeting of the American Society of Clinical Pathol- 
ogists, Detroit, Michigan, June 21, 19 

tWhen the presumptive fe non was first adopted, dilutions of 1:20 and :320 were 
tested. The change was made because reactions in dilutions lower than 1:80 are of question- 
able significance and the prezone has been found, in at least one instance, to extend throug! 
the 1:320 dilution. 
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eubator for four hours, and left in the refrigerator overnight before being read. When- 
ever a reaction is observed in either the 1:60 or 1:900 dilution or both, the serum is re- 
tested in dilutions ranging from 1:10 through 1:5000. 


This simple procedure made it possible to examine 81,848 sera received 
for the complement-fixation test for syphilis. Three hundred and sixty-nine, 
or 0.4 per cent of these, when retested with the usual amounts of serum, were 
found to react in a 1:80 or higher dilution. While most of the histories refer 
to the symptomatology of syphilis, presumably only a small proportion of such 
specimens are from cases of febrile disease and many of the reactions are no 
doubt due to previous infections with organisms of the abortus-melitensis group. 
In 44 instances or 0.05 per cent of those in which specimens were tested, a diag- 
nosis of undulant fever was indicated. These findings are in sharp contrast 
to the results of the examination of 1,186 sera submitted for the agglutination 
test with B. typhosus. Of this number, 70 or 5.9 per cent gave reactions in a 
1:80 or higher dilution and 57 or 4.8 per cent were from patients found to have 
symptoms of undulant fever. Furthermore, in the examination of 1,255 speci- 
mens accompanied by a request for the test with B. abortus, 145 or 11.5 per 
cent gave reactions and 102 or 8.1 per cent were from probable cases of undulant 
fever. A summary of the reactions obtained with B. abortus in a 1:80 or higher 
dilution, correlating the degree of agglutination and the clinical manifestations, 
is given in Tables I, II, and III. 


TABLE I 


CLASSIFICATION, ACCORDING TO CLINICAL MANIFESTATIONS, OF 369 SERA WHICH AGGLUTINATED 
B. ABORTUS IN A 1:80 OR HIGHER DILUTION, AMONG 81,848 SPECIMENS SUBMITTED 
FOR THE COMPLEMENT-FIXATION TEST FOR SYPHILIS 








DEFINITE REACTION IN DILUTIONS OF 
TOPAL!T -70,000 | 1:5000 | 1:2500 | 1:1200 |1:640 |1:320 |1:160 | 1:80 








Sera giving reactions 369 1 3 |; & | 11 | 382 49 76 192 

Undulant fever definitely} 14 | 1 | 1 2 = | & 2 1 
diagnosed | | | 

a eo es ie 10 


Symptoms of undulant} 30 / 1] 8 
fever; definite diag- | | 
nosis not made 


No history of undulant| 69 1 1 5 | B&B 15 35 
fever reported by phy- 
No information or insuf-| 256 





ficient for drawing 
conclusions 








| 

| 

} 2 | 2 | 

sician | | 
2 2 5 19 29 53 146 

| b= ll 








The infrequenecy of agglutination reactions with B. abortus in 1:80 or 
higher dilutions of sera from individuals with no history of undulant fever 
confirms previous reports on the diagnostic significance of this test. The rela- 
tively large number of instances in which a diagnosis of undulant fever has 
been made as a result of testing for agglutination with B. abortus sera sub- 
mitted to be examined for evidence of typhoid fever or syphilis, i.e., 101 in- 
stances in which the possibility of undulant fever had not been considered by 
the attending physician before the test was made, not only justifies the proce- 
dure, but indicates that the syndrome of infection with organisms of the abortus- 
melitensis group is still frequently unrecognized. 
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TABLE II 


CLASSIFICATION, ACCORDING TO CLINICAL MANIFESTATIONS, OF 70 SERA WHICH AGGLUTINATED 
B. ABORTUS IN A 1:80 OR HIGHER DILUTION, AMONG 1,186 SPECIMENS SUBMITTED 
FOR THE AGGLUTINATION TEST WITH B. TYPHOSUS 








| DEFINITE REACTION IN DILUTIONS OF 
| TOTAL 7770,000 | 1:5000 | 1:2500) 1:1200 |1:640)1:320|1:160| 1:80 





Sera giving reactions | 70 2 5 | 7 15 18 12 8 3 
Undulant fever definitely, 44 2 > | £ i 10 7 : 4 
diagnosed | | 
Symptoms of undulant; 13 1 3 3 
fever; definite diag-| 
nosis not made | 
No history of undulant} 
fever reported by phy-| 
sician 
No information or insuf-| 
ficient for drawing) 
conclusions 











TABLE III 


CLASSIFICATION, ACCORDING TO CLINICAL MANIFESTATIONS, OF 145 SERA WHICH AGGLUTINATED 
B. ABORTUS IN A 1:80 OR HIGHER DILUTION, AMONG 1,255 SPECIMENS 
SUBMITTED FOR THIS TEST 





DEFINITE REACTION IN DILUTIONS OF 


| Ye ‘ 
| TOTAL! 7770,000)1:5000 | 1:2500| 1:100 1:640|1:320/1:160| 1:80 














Sera giving reactions 145 4 | § 12 21 46 | 22 | 19 | 16 
Undulant fever definitely 81 4 3 5 17 27 | 16 x 2 
diagnosed | 
Symptoms of undulant| 21 | | 5 sis 

fever; definite diag- 
nosis not made 
No history of undulant| 
fever reported by phy-| 
sician 
No information or insuf- | 
ficient for drawing 
conclusions 
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PNEUMOCOCCI, Rapid Method of Typing, Brown, M. H. Am. J. Pub. Health 21: 669, 
1931. 


1. A representative sample of sputum should be obtained, if necessary, waiting until 
the patient expectorates material directly from the bronchial tract instead of saliva or 
pharyngeal secretions. A surprisingly small amount cf actual sputum is necessary. The 
sample should be obtained in a clean sterile container, free from any preservative. 

2. Wash the sputum at least three times by swirling the mass of sputum around in 
sterile saline contained in three separate Petri dishes. This tends to remove extraneous 
microorganisms. Following this, the sputum is thoroughly emulsified in saline, and in order 
to facilitate this, a 5 ¢.c. syringe and a needle of large caliber are very useful. At least 1 
c.c. of emulsified sputum is then injected intraperitoneally into a mouse, using a needle of 
small caliber. As a matter of routine, two mice are injected. 

3. In three hours a peritoneal puncture is performed, using a capillary pipette made by 
drawing out a piece of small glass tubing in a flame. The finer the pipette, the more satis- 
factory it is for this purpose. Grasp the mouse by the loose skin of the neck between the 
thumb and index finger, with the back of the mouse across the palmar surface of the hand, 
and made secure by looping the tail between the ring and little fingers. The abdomen of the 
mouse being thus well exposed, the capillary pipette is passed into the peritoneal cavity and 
by capillary traction fluid will be seen extending into the pipette. The pipette is then re- 
moved and the mouse is kept for further observation. 

4. The surface of a well-cleaned glass slide is divided into four sections, using a glass 
pencil. On each of these four sections is placed a small drop of the peritoneal exudate from 
the pipette. With the first of the four drops of peritoneal exudate is mixed a drop of saline 
which is then spread thinly and allowed to dry. To the second drop of the exudate, a drop 
of Type I agglutinating serum diluted 1 in 10 is added and the mixture is spread thinly 
and allowed to dry. Similarly, the third drop of exudate is mixed with a drop of Type II 
agglutinating serum, diluted 1 in 10, and is spread thinly and allowed to dry, and to the 
last drop of exudate a drop of Type III agglutinating serum diluted 1 in 5, is added and the 
mixture is spread thinly and allowed to dry. The films are then fixed by passing the slide 
two or three times over a moderate flame. (For convenience one usually labels each of the 
above four sections as Sal., I, II, III with red pencil.) 

5. The slide is then stained for one minute with basic fuchsin stain. The stain, which 
should be fresh, is made by adding 10 c.c. of a saturated alcoholic solution of basic fuchsin 
to 90 ¢.c. of distilled water, and filtered through paper. (The saturated alcoholic solution is 
made by adding 10 gm. of basie fuchsin to 100 ¢.c. of absolute alcohol.) Other stains such 
as methyl violet may be used, but basic fuchsin has been found to be the most satisfactory. 
Wash off the stain gently with water, blot dry and examine under an oil immersion lens. 
The saline suspension is examined first and serves as a control. The character of the micro- 
organisms is then determined. Frequently a pure culture of a lance-shaped diplococeus is 
found. The other sections are examined in sequence, and definite clumping of lance-shaped 
diplocoeci in one of the sections serves to denote the type. There may be many clumps con- 
sisting of only a few organisms or a few large clumps covering several microscopic fields. 
In examining for clumps one should not be misled by microorganisms, such as gram-negative 
eocei, which tend to occur in clumps, or the grape-like clumps of staphylococci. These may 
be distinguished by being round or coccoid in shape in contrast to the lance-shaped diplococeus 
of pneumonia. The so-called capsule may be quite marked, especially in animal exudates 
such as obtained from the peritoneum of the mouse. Type III pneumococci usually show very 
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marked capsules, often so much so that the organisms themselves are seen with difficulty 
and the clumps are not usually packed so tightly together as are Type I or Type II organ- 
isms. Further, in a clump of Type III pneumococci one may see a very fine thread-like 
matrix extending from organisms to organism. 

Usually the sputum is well digested in tle peritoneal cavity of the mouse within three 


hours, especially in Type III cases, but occasionally one may be required to repeat the 
peritoneal puncture after a lapse of four or even six hours in order to obtain a satisfactory 
result. In our experience a sputum in which a satisfactory typing was not obtained after 
six hours was either free of a fixed type of pneumococcus or contained some other organisms 
such as a streptococcus. 

6. The mouse almost invariably survives the peritoneal puncture, but, if the organism 
is virulent, the mouse dies in from eighteen to twenty-four hours. The peritoneum is then 
opened under aseptic precautions and the contents are washed out with 3 to 4 ¢.c. of saline. 
The washings are centrifuged, first at very low speed in order to throw down any blood cells. 
The supernatant fluid is drawn off and centrifuged at high speed to throw down the micro- 
organisms. 

A ‘‘ring test’’ or precipitin test is performed by floating about 0.1 ¢.c. of the super- 
natant over an equal quantity of agglutinating serum, diluted 1 in 10. At the point of 
contact of serum and fluid a fluffy white ring appears almost immediately in the tube con- 
taining the serum of the corresponding type. The standard macroscopic agglutination test 
may be made with the centrifuged sediment. The latter two tests serve as a check on the 
rapid method, but in our experience the ‘‘ring test’’ is more readily and accurately inter- 
preted. A broth culture may be made from the heart’s blood of the mouse for purposes of 
further examination, and usually a pure culture of the pneumococecus is obtained from this 
source. 

In a very early case of pneumonia, the first strain isolated may not be one of the 
fixed types so that it is often advisable to obtain another sample of sputum and repeat the 
search. In this way a Type I, II, or III, which otherwise would have been missed, may be 
obtained. 


TISSUE STAIN: Modification of Mallory’s Triple Stain, Krichesky, B. Stain Tech. 6: 
97, 1931. 
Tissues fixed in Bouin’s or Zenker’s fixing fluids have given good results when 
used with this modification which is as follows: 


I. Staining solutions: 
Solution 1. 


Acid fuchsin (dye content 62 per cent) 0.25 gm. 
Water 100 c.c. 
Solution 2. . 

A. Anilin blue 2.0 gm. 

Water 100 CL. 
B. Orange G (dye content 83 per cent) 1.0 gm. 

Water 100 c.c. 
C. Phosphomolybdie acid 1 per cent 100 c.c. 


Solutions A, B, and C should be kept in separate bottles because the mixture deteriorates 
on standing. When ready for use, solution 2 is made up of equal parts A, B, and C. 


II. Procedure: 

if sections are 10 microns or less in thickness, hydrate by passing through the descend- 
ing series of alcohols to 70 per cent alcohol and then directly into water for five minutes. 
Proceed with the steps as follows: 

1. Transfer sections to solution 1 for from one to three minutes, the time to be esti- 
mated by experience. 
2. Wash, by dipping the slide into water until the surface stain is removed. 
3. Transfer to solution 2 for from three tc five minutes or longer. 
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4. Wash, by dipping the slide into water from 1 to 3 times only. 


5. Transfer the slide to 70 per cent alcohol, dipping hurriedly about 3 times. 






6. Transfer to 80 per cent and then to 95 per cent alcohol dipping the slide into eacli 





5 to 8 times. t 


7. Dehydrate in absolute alcohol for several minutes. 






8. Clear in xylol and mount. 

It has been found that two minutes is the shortest time that sections can be immersed 
in solution 2 for good results. If a two minute immersion is used, eliminate step 4 and 
proceed directly with step 5. If sections are left for a longer time in solution 2, immersion . 
in water is necessary (step 4). Since the anilin blue is readily soluble in water, the depth of 







this stain can be controlled by the amount of washing. 






OVA, Method of Examining Urine for Helminth Eggs, Barlow, C. H. Am. J. Hyg. 14: 


212, 1931. 











It consists of straight-sided tin 





The necessary apparatus is simple and inexpensive. 
‘ans, tightly soldered and furnished with closely fitting covers; an agitating plunger; 
graduated cylinders on base, for measuring; pipettes for drawing off urine or a suction pump 
for the same purpose; centrifuge, with 50 ¢.«. and 15 ¢.c. tubes; tube rack for six 50 c¢.c. 
tubes; tube rack for twelve 15 ¢.c. tubes; drying cabinet or rack; slide trays for carrying 
slides flat; grease pencil; glass slides 38 by 75 mm. in size; and a methylene blue dropping 
bottle. 
The urine is collected in the tin cans, which are brought to the laboratory in galvanized 
iron boxes holding a dozen sets of cans. Each set consists of a pair of cans, one for a stool 
sample and one for urine. Each pair is numbered alike for the convenience of the individual } 
contributing the samples and also with a serial number in order to facilitate recording. A 
ean holds 500 ¢.c. which is more than the average single full urination. 


















A common aluminum pancake turner or skimmer, which can be purchased at any five : 
and ten cent store, is cut to fit loosely the inside of the can, and the handle is bent at right 
angles to the skimmer surface. This makes an agitator which thoroughly stirs the urine; 
but does not set up centrifugal currents but distributes the eggs evenly throughout the urine. 






arn 







The urine is first measured and then poured back into the cans. It is thoroughly stirred 







R with the agitator, held in the left hand, while it is being drawn off in a bulb pipette held in ; 
the right hand. For routine work it was found that two 50 ¢.c. tubes were needed in order to { 
F 


pick up eggs in light infestations and that a pipette holding just 50 ¢.c. was convenient. 
To prevent eggs from sticking to the sides, the pipettes must all be drawn so that there 
is a gradual lessening of the bore. It is essential to wash the pipettes thoroughly between 








each sampling by drawing up and then expelling clean water at least three times. 






For known heavy or medium infestations, tubes and pipettes of 15 ¢.c. capacity are 
desirable, as the amount of centrifugate is decreased and the count is more easily made. 
} Each tube of agitated urine is marked with the same legend as appears on the tin can from 







which it was taken. 
The tubes are centrifugated at 800 r.p.m. for one minute and then returned to the tube 





racks. With a cleaned pipette the supernatant urine is care‘ully drawn off so as not to 
roil the centrifugate. This may be done speedily and safely by using an ordinary suction , 
pump attached to the sink and carrying a pipette on a rubber tube at a fixed distance from 
the bottom of the tubes as they stand in the rack. This obviates too constant attendance 
upon the tubes, and, since the suction is steadily maintained, there is no danger of roiling the 







centrifugate. 
The remaining urine is drawn off with a small hand pipette. Just enough urine is left 
in the end of the tube to spread well on the slide. A drop of aqueous solution of methylene 
" blue is added to this. 
Slides 38 x 75 mm. in size are prepared to receive the blued centrifugate by marking 
off on them, with a grease pencil, a parallelogram large enough to contain the centrifugate 


















spread evenly and not too thickly. 
can and the tube from which the centrifugate came. 

The blued centrifugate in the tubes is stirred by drawing it up into a scrupulously 
clean pipette and ejecting it, repeating the process a few times. Care should be taken not 
to get bubbles of air into the pipette. All of the centrifugate is then transferred to the 
greased enclosure on the slide, and the slide is set aside to dry. In the Egyptian climate 
the drying is rapid and no special apparatrs is needed. In climates which are moist any 
simple drying rack or oven may be used. 


STAIN: Differential Stain for Diagnosis of Neisserian Infection, Scudder, S. A. Stain 
Tech. 6: 99, 1931. 









Films are made from exudate which has been skillfully selected. The exudate is col- 
lected by means of sterile cotton swabs, which are rolled (not rubbed or dragged) over clean 
new glass slides. The films are air dried, fixed by means of gentle heating and are stained 
in the following solutions. (feat fixation gave slightly better results than fixation by means 
of alcohols.) 


1. Flush the slide with buffered crystal violet solution three to five minutes. 






Crystal violet 1 gm. 
Distilled water 90 @.e. 
Buffer solution (P,, 6.6 to 7.0) 10 ee. 






The phosphate buffer is prepared according to the method of Clark and Lubs. 
2. Deeant and flush with iodine solution so that the dye-iodine precipitate overflows. 
Time one and one-half to two minutes. 
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Resublimed iodine 2 gm. 
Distilled water 90 e.e. 
N/1 NaOH 10 e.e. 










Solution of iodine in phosphate buffer was unsatisfactory. 
2. Decant and decolorize by means of Merck’s pure technical acetone, adding the acetone 
drop by drop until the drippings «re colorless. Time ten seconds or less. Air dry. 
4. Counterstain with the following differential methyl-green-pyronin mixture one and 
one-half to two minutes. Prepare counterstain a day or two before using. This counter- 
stain can be employed in examination cf formalized tissue also (see Scudder and Lisa, 1931). 






Pyronin yellowish 0.1 gm. 


Over ethylated methyl green 1.25 gm. 
Distilled water (hot) 99 C.c. 


Wash quickly with tap water. Air dry and examine by means of oil immersion lens 
and artificial daylight. Oil of bergamot is preferable to xylene for clearing the slides. 

iram-positive bacteria are purple black. The majority of gram-negative bacteria are 
faded pink; however, a small influenzal bacillus which has frequently been encountered in 
exudate stains deep magenta. The capsule of Friedlander’s bacillus stains a transparent 
lavender. 

The polynuclear nucleus is dark blue purple, the cytoplasm faint lavender. The lympho- 
cyte nucleus is homogeneous very deep clear blue, the cytoplasm faint magenta violet to 
magenta. The plasma cell nucleus is dark navy blue with cart wheel arrangement, the cyto- 
plasm homogeneous deep magenta to purple-magenta. The eosinophile nucleus is like that 
of the polynuclear and granules are fairly distinct reddish and occasionally purplish. The 
endothelial nucleus is pale blue, the cytoplasm pinkish lavender. The red blood cell is pale 
magenta to bronze. Bronzing of the red blood cell is due to impregnation of dilute iodine. 
The nucleus of the squamous epithelial cell is purple, the cytoplasm lavender. Purplish tint- 
ing of the epithelium is due to retention of dilute crystal violet dye. The nucleus of the 
olumnar epithelial cell of the urinary tract is more blue than that of other epithelium and 
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The slide should bear the same legend as the collecting 
















































EDR CENT 








96 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


the cytoplasm stains more deeply magenta. Retention of pure methyl green gives the blue 
tinting and retention of dilute pyronin gives the magenta tinting. The phagocytic endothelioid 
cell is more reddish and more finely granular than other cells and may be found packed with 


gonococci in the free exudate from cases of gonorrhea. 


PREGNANCY, Serum Diagnosis of, Bebchuk, S. L. Vrach. Gaz. Leningrad 3: 189, 1931. 


The author uses the Mertz test. 

To 1 ee. of blood serum (hemolytic serum might be used as well) he adds 1 ¢.c. of the 
reagent (2.8:1,000) and leaves the tubes for half an hour at room temperature. During this 
time the serum of the pregnant women becomes turbid. One might add after half an hour 
two or three drops of bromophenol as an indicator; the serum of the pregnant will turn light 
blue while the normal serum will remain clear. Centrifugation is not necessary. On the basis 
of 303 cases observed (216 women pregnant, 20 nursing, 10 healthy with delayed menses, 23 
with gynecologic disorders, 19 with cancer ef various pelvie organs and 15 males) he found 
that the reaction is positive in 90.2 per cent of all pregnant patients. The author thinks that 
the second part of the reaction is not of great value and with bromophenol unavailable it 
may be omitted. The hemolytic serum is, of course, of no use for the color part of the 
reaction. Mertz’ reaction is of great diagnostic value in almost 90 per cent of all patients 
with delayed menses, although it dces not explain the causes of such a delay and is un- 
doubtedly unable to give any definite points in the differential diagnosis. The reaction is 
distinctly noteworthy because of its simplicity and easy application in dispensary and office 


practice. 


Tissue, Preparation and Staining Large Bone Sections, Wagoner, G. J. Bone & Joint Surg. 
18: 325, 1931. 


Two methods of decalcification have been selected following extensive trial with many. 

Nitrie Acid: a 5 per cent aqueous solution of nitrie acid will adequately decalcify large 
bone specimens within twenty davs. The acid is changed frequently, as are the positions 
of the sections immersed in it. 

Formic-citrate—formie-citrate solution consists of equal parts of: (1) 50 per cent 
aqueous solution of formie acid, (2) 20 per cent aqueous solution of sodium citrate. When 
this solvent is used, the solution is changed frequently and the position of the sections 
altered. Decalcification is complete in from ten to fifteen days. With the use of formic 
solution for decalcification there is less destruction of the cellular elements of the bone 
and less impairment of their staining qualities than result when nitric acid is used. 

The stage of decalcification is tested either by needling the specimen, or better by 
shaving it with a sharp knife or razor. Accurate estimation of the process of decalcification 
may be obtained by the daily determination of the hydrogen-ion content of the solvent. 

Neutralization: If decalcification has proceeded in nitric acid, the specimen is im- 
mersed in a 5 per cent aqueous solution of potassium alum for twenty-four hours. This stage 
is omitted if formic citrate is employed. 

Washing: The decalcified bone specimen is washed with running tap water for 
twenty-four hours. 

Dehydration: The bone is completely dehydrated by immersing for twenty-four hours 
in each of a number of solutions. These solutions consist of 70 per cent alcohol, 95 per cent 
aleohol, absolute aleohol, and three changes of ether-aleohol. The ether-aleohol consists of 
equal parts of ether and absolute aleohol. The absolute aleohol and ether used are kept 
water-free by overlaying a stratum of anhydrous copper sulphate. 

Infiltration: Infiltration is with celloidin. Although the best results have been obtained 
with the use of Schering’s celloidin, it has been too expensive for general use. Good results 
are routinely obtained by the use of Du Pont’s parlodion. 

Throughout the entire process of infiltration great care must be taken to maintain 
anhydrous conditions. The celloidin must only be made from clean, thin, oven-dried celloidin 
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shavings. All glassware, and utensils used in the preparation of the celloidin solutions must 
be thoroughly dried in the hot-air oven before their use. The ether-aleohol used as a solvent 
for the celloidin must be anhydrous. 


Five solutions of celloidin are employed. These vary in viscosity from that of No. 1 
which is water thin to No. 5 which is of the thickness of honey. Each celloidin solution is 
kept in an air-tight container. 

The thoroughly dehydrated bone specimen is left in the first celloidin solution for three 
weeks. It remains in the second solution for two weeks and in each of the remaining three 
solutions for one week. 

Evaporation: After the specimen has remained in the last celloidin solution for one 
week, it is overlaid by a volume of the thickest celloidin solution equal to approximately five 
times the thickness of the specimen. Evaporation is now carried out very slowly and with 
care to avoid bubbles. The imbedding or evaporating dish is kept in a cool place. As the 
consistency of the celloidin increases, it is first freed from the walls of the container with 
a knife. Next a large block containing the specimen is outlined, and as the consistency in- 
creases the block is gradually freed from the surrounding mass and from day to day turned 
on its various faces. When the various faces of the celloidin block are of equal consistency 
and the whole has the feel of dense rubber, further hardening is carried on by immersing the 
block in 65 per cent aleohol. If the above process is properly executed, the celloidin block 
will be found to be exceedingly hard and transparent. Any milkiness which may be present 
is indicative of the presence of water and will impair the final result. 


BLOCKING 


The hardened celloidin block is trimmed to desired shape, leaving a margin of at least 
five millimeters of celloidin about the tissue. It is mounted on a dry fiber block in the 
following manner: 

1. Immerse celloidin block in 95 per cent alcohol. 

2. Immerse ecelloidin block in absolute alcohol. 

3. Immerse celloidin- block in absolute aleohol and ether (equal parts) until the sur- 
face feels slimy. 

4. Submerge celloidin block in thick celloidin solution and transfer quickly to the fiber 
block. 

5. Allow to stand in air until a thick seum forms over the celloidin (ten minutes). 

6. Trim away excess from margin of fiber block and immerse in 70 per cent alcohol 
for at least twelve hours before cutting. 

The cut sections are stained with Weigert’s iron hematoxylin and counterstained with 
eosin according to the following technic. 


WEIGERT’S IRON HEMATOXYLIN 


Solution A: 


Hematoxylin 1 gm. 

Aleohol 95 per cent 100 e¢.e. 
Solution B: 

Distilled water 95 ¢.e. 

Solution iron chloride 4 ee. 

Hydrochloric acid 1 ee. 


Mix equal parts of Solutions A and B each time it is to be used. 

From the 70 per cent alcohol in which the sections were placed when cut, the staining 
process continues by immersing in: 

1. Water, to remove alcohol. 

2. Hematoxylin, five minutes. 

3. Water, to remove excess hematoxylin. 

4. Acid alcohol, until celloidin clears. 
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5. Water, to remove acid alcohol. 

6. Ammonia water, five to thirty minutes. 

7. Water, dip. 

8. Eosin, dip. 

9. Water, to remove excess eosin. 

10. Aleohol 70 per cent, one minute. 

11. Aleohol 95 per cent, until celloidin clears. 

12. Creosote. 

Mount from the creosote in Canada balsam on clean slides and cover. The mounted 
section is laid on a smooth surface and a heavy weight placed on the cover slip. This 
weight is allowed to remain in place for two to three days until the balsam is well set. Such 
a procedure aids in pressing out any wrinkles in the section and in freeing it from inclusions 
of air bubbles. 

Lantern Slides: Sections of 25 microns’ thickness may be stained and mounted in 
balsam between the two glass plates of the ordinary lantern slide. The slide is then placed 
in the oven used in the routine paraffin technic and allowed to remain for from three to 
four days. At the end of this time the balsam will be quite firm and the slide is bound and 
the mat applied. There results from this procedure an excellent colored lantern slide of the 
desired section. 


Colloidal Gold: Preparation of, Patterson, J. Brit. J. Exper. Med. 12: 143, 1931. 


Reagents: 
1. Distilled water. 

. Potassium oxalate (of analytical purity) 1 per cent solution. 

. Gold-sodium chloride (double salt), AuCl,, NaCl, 2H,O. 

. N/50 sodium hydroxide. 

. N/50 hydrochloric acid. 

Notes on reagents: The water is prepared by distilling ordinary tap or distilled 
water through an all-glass (hard or resistance glass) apparatus rejecting the first 5 per cent, 
leaving a similar amount as residue and collecting the mid-fraction for use. Although this 
glass-distilled water has been used in the standard preparation, a gold sol nearly equal in 
quality results from the substitution of the ordinary laboratory distilled water furnished by 
the usual type of large copper still. 

The oxalate is dissolved in ordinary distilled water, and is used as long as it is per- 
fectly clear. In time a haze or slight precipitate develops when a fresh solution is made up. 
For the gold chloride the sodium double salt has been used as the standard reagent, but the 
acid salt functions equally well, the necessary adjustment corresponding to the change of gold 
being made apparent in the preliminary test. 

The alkali is the ordinary N/50 standard solution prepared from a stock CO, free 
sodium hydroxide, and preserved in a hard-glass bottle. 


C1 ww dO 


THE METHOD 


Preliminary Test: To 50 ¢.c. of the distilled water 0.5 ¢.c. of 1 per cent potassium 
oxalate and 0.5 ¢.c. of gold chloride solution are added. A row of test tubes is set up and 
5 ¢.c. of the mixture placed in each. The first of the series being left as made up, 1 drop 
of N/50 alkali is added to the second, 2 drops to the third, and so on to the sixth, a stand- 
ard dropping pipette being employed (one giving 25 drops to the ¢.c.). The whole series of 
tubes is then immediately immersed in about 70 ¢.c. of water at air temperature contained 
in a 250 e.c. Rard-glass beaker. The temperature of the water-bath is then rapidly raised, 
heating being by means of a strong Bunsen burner under a thin plain iron wire gauze 
(i.e., without an asbestos center). When the bath has reached boiling point and remained 
there for about a minute, the several tubes are withdrawn and placed in order in a rack. 
Of these tubes only one is representative of the right conditions for the preparation of the 
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stock gold sol. It is the lowest in the series to give a bright red clear solution which, when 
carefully examined in a good light, exhibits just the faintest sheen. Those containing less 
alkali eliminate themselves as exhibiting a very marked sheen, while those containing more 
alkali than the selected tube are too clear and purple, the total color development being 
also less intense. In general, when the sodium gold chloride double salt has been used 
tube 4 is representative of the correct conditions. It is equivalent to the use of 1 c.c. of 
gold chloride (1 per cent solution), 1 ¢.c. of 1 per cent potassium oxalate and 2.4 cc. of 
N/50 sodium hydroxide with each 100 ¢.c. of distilled water. 

The way is now open to the preparation of the gold solution itself in bulk. 

Actual Preparation of the Stock Gold Solution: To 200 e¢.c. of distilled water con- 
tained in a hard-glass beaker (just previously treated with aqua regia, and washed with 
successive quantities of tap water and distilled water) 2 ¢.c. of 1 per cent potassium oxalate, 
2 c.c. of 1 per cent gold chloride and 4.8 ¢.c. (or such amount as has been ascertained in 
the preliminary test) of N/50 alkali are added. The whole is raised rapidly to the boiling 
point. The initial change in the formation of the hydrosol is indicated by the appearance 
of a light blue color, which soon darkens, and then as the temperature is further raised, the 
solution, still remaining clear, becomes more and more purple, then red, until just before 
the boiling point is reached a rapid final change to a light cherry red sets in, the sol then 
remaining perfectly stable in color after the boiling point is attained. Once this final stage 
is reached the heat is withdrawn, the beaker covered and allowed to cool. When sufficiently 
cool it is transferred to a glass-stoppered stock bottle. 

Titration of Stock Gold Solution: A few drops of blood are taken directly from the 
finger into about 10 ¢.c. of normal saline, tle red corpuscles spun down, and after the super- 
natant liquid is removed, are washed twice with 10 ¢.c. of saline. A 1 in 100 dilution of the 
corpuscles is made in water, and is then used upon the gold solution exactly as a specimen of 
cerebrospinal fluid is used in the Lange test (i.e., with 2.5 ¢.c. of gold sol to each tube). 
The test is made against four different specimens of gold sol acidified as follows: 








Specimen Amount of stock sol. Volume of acid added 
1 20 e@.e. 0.35 ee. N/50 HCl 
3 20 @.e. 0.40 ee. N/50 HCl 
3 20 @.e. 0.45 e@.e. N/50 HCl 
4 20 ee. 0.50 ec. N/50 HCl 


Readings are made after twenty-four hours. 
With the smallest amount of acid it is usually found that the first five tubes of the 
Lange series are not affected, whereas with the greatest amount of acid all five will show 
complete precipitation... The correct addition of acid is the smallest quantity that will just 
enable the gold to be partially precipitated by the oxyhemoglobin, the tubes 1 to 5, to which 
attention is confined, showing a pale pink color. (The later tubes of the series, particularly 6 
and 7, show precipitation at this stage, and even with slightly lower additions of acid, but this 
precipitation is of a different type to that just mentioned, the obvious difference is that it 
leads to a bluish-purple color instead of a pink, and need not be taken into consideration for 
the purpose of defining the end-point of the titration.) In effect this is really a titration to 
Py 6.7-6.8, the isoelectric point of oxyhemoglobin, which Py refers, however, not to the gold 
sol itself, but to the mixture when all the reacting substances are together. 

With very little experience it is possible to ascertain the correct acid addition by noting 
the appearance of the tubes after ten minutes, without waiting for the final reading at 
twenty-four hours, and also to cut down the number of specimens of acidified gold to be 
tested to two. It is essential to use a freshly prepared solution of oxyhemoglobin for the 
titration. 

Immediately before use the stock gold sol is acidified in accordance with the above 
titration, and is then completely standardized, fulfilling all the requirements of the Lange 
reaction. 
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PREGNANCY, Rapid Method for Diagnosis of, Eberson, F. and Silverberg, M. H. J. A. 


M. A. 96: 2176, 1931. 









From 6 to 8 ounces (180 to 235 ¢.c.) of morning urine was obtained and 180 c¢.c. used 






in the test, as follows: 
Two and one-half volumes of 95 per cent alcohol were added to the urine, and the 
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mixture was kept in an ice-chest at a temperature of from 2 to 4° C. for several hours or 
In order to hasten the preliminary pro- 
The 






overnight to allow the precipitate to settle out. 
cedures, frequently the mixture was centrifugated and the sediment treated as follows: 
precipitate, after centrifugation, was washed several times with from 10 to 15 ec. of ether 
and dried in the incubator at from 37.5 to 38° C. or by means of a stream of compressed 
air. A more satisfactory procedure was adopted by adding the ether to a suspension of the 
sediment in 6 ¢.c. of physiologic solution of sodium chloride shaking the mixture thoroughly, 
centrifugating it to remove the supernatant ether, and repeating the extraction two or three 
times. The supernatant saline solution after centrifugating and containing the specific hor- 
mone, now freed from the estrous or ovarian hormone, was used for injection into rats. 
Female immature rats from eighteen to twenty-one days old, taken from one litter, 
One cubic centimeter of the extract was injected into each of two 
On the third or fourth day, the animals, including an un- 
The reproductive tract was examined in situ, and 
Serial sections were pre- 










were used in the test. 
rats on three successive days. 
treated normal control, were killed. 
special attention was given to the appearance of these organs. 
pared from the ovaries, tubes, and uterus for microscopic confirmation of gross conditions. 

The technic has been improved recently to the extent of injecting 1 ¢.c. of the test 
material twice a day for one or two days, thus shortening the time required for diagnosis to 
from thirty-six to forty-eight hours, instead of from ninety-six to one hundred hours. By 
this method the precipitate obtained from the urine is suspended in 3 ¢.c. of salt solution 
and the more highly concentrated material used for injection. 

Sconomy in the use of alcohol for this test could be practiced by distilling the residual 
In our experience there have been 














PDs 







Ee es 






urine-aleohol mixture and using the alcohol repeatedly. 
no false results in numerous instances in which such reclaimed alcohol served as the reagent. 


With the technic outlined there has been no mortality among the rats in the course 











of injections prior to the death of the animals. 





INTERPRETATION OF TEST 





The gross appearance of the ovaries, tubes and uterus was carefully noted. The 


organs, in positive tests, were uniformly enlarged, and the tubes, in particular, were distended 
The ovaries were scrutinized 


In the positive instances the 
The ovarian and tubal blood 







and translucent in appearance, owing to the contained fluid. 
for hemorrhagic protruding follicles and ‘‘blood points.’’ 

ovaries were unmistakably enlarged, hemorrhagic and congested. 
vessels were engorged and stood out in bold relief as compared with normal controls. 
In mildly positive cases seen from time 









The uterus was invariably hypertrophied and turbid. 
to time in very early pregnancies, the gross picture was convincing despite the less pro- 







nounced changes. 
Microscopically, the diagnostic criteria were the enlarged hemorrhagic follicles con- 


taining corpora lutea. The degree of luteinization varied from slight invasion at the 
periphery to complete transformation filling the entire structure. As will be noted subse- 
quently, the extent of these specific changes and their progressive or retrogressive aspects 
were modified by the age of the fetus and certain other clinical factors. In the absence of 
grossly positive signs, the microscopic picture always determined the diagnosis. The pres- 
ence of at least one corpus luteum was required for a positive diagnosis. 









TISSUE, Rapid and Permanent Stain for Myelin Sheaths, Courville, C. and Krajian, A. 
Arch. Path. 11: 920, 1931. 


Hardening: For rapid diagnosis on fresh tissue, boil the blocks for one minute in 10 
per cent formaldehyde and then leave in the same solution in a paraffin oven for five min- 
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utes before cutting frozen sections. When the section is not demanded in a short time, fix 
the tissues in 10 per cent formaldehyde for twenty-four hours or longer. 

Sections: Cut frozen sections 10 microns thick. Receive sections in a large dish con- 
taining tap water. 

Mounting: Draw sections on to slides and let the excess water drain off for about a 
minute and dehydrate with absolute aleohol, pouring on a few drops two or three times, 
each time allowing it to evaporate. Blot and dip the slide in a thin celloidin fixing the 
section to the slide. Dip the slide in tap water for a few seconds. 

Mordanting: Cover the section with 15 per cent hot aqueous solution of ferric chloride 
(Ferrie chloride solution should be made up fresh each time. Dissolve 15 gm. of ferric 
chloride in 100 ¢.c. of hot tap water and raise the temperature to 60° C. just before use) 
for five minutes.. Drain the solution from the slide. Do not wash. 

Staining: Cover section for five minutes with equal parts of hematoxylin solution 
(Hematoxylin solution is prepared by dissolving 10 gm. of hematoxylin crystals in 90 c¢.c. of 
absolute alcohol and ripening in an ineubator at 37° C. for two or three weeks. This solu- 
tion is stable and will keep for months) and distilled water, heated to 60° C. This stains 
the section extremely black. 

Washing: Wash thoroughly in tap water. 

Destaining: Remove excess stain in a 1 per cent aqueous solution of ferric chloride, 
dipping the slide in and out of the solution until the gray matter begins to appear in con- 
trast to the dark medullary substance. This takes place in from ten to twenty-five seconds. 

Washing: Wash the slide quickly in tap water. 

Differentiation: Cover the section with a 0.25 per cent aqueous solution of potassium 
permanganate and shake with the fingers to secure even differentiation which takes place in 
about five seconds. This step should be controlled under the microscope. 

Washing: Thoroughly wash the section in tap water. 

Dehydration: Remove water from the section after draining off the excess by pouring 
on a few drops of absolute alcohol and draining off, repeating three or four times. Blot 
between filter paper. 

Clearing: Plunge section in a container of equal parts of aniline oil and xylene for 
about three minutes and then in xylene for another three minutes. 


Mounting: Mount in Canada balsam or gum damar. 





BLOOD CHLORIDES: Determination of Using Palladious as Indicator, Lewis, R. C., and 
Binkley, N. L. Am. J. Clin. Path. 1: 231, 1931. 











SOLUTIONS REQUIRED 









1. Sulphosalicylic acid. A 2 per cent solution. 
2. Standard silver nitrate solution (1 ¢.¢.-1.28 mg. NaCl). 






Silver nitrate, ¢.p. 3.72 grams 
Nitric acid, cone. 250 ¢.c. 
Water to make 1000 C.¢. 

















3. Standard potassium iodide solution (2 ¢.c. to 1 ¢.c. Standard AgNO,) Transfer ap- 
proximately 1.9 gm. of potassium iodide to a liter volumetric flask, dissolve in water, and 
dilute to volume. Measure 1 ¢.c. of the standard silver nitrate solution, 9 ¢.c. of water, and 
0.2 ec. of palladious nitrate indicator into a small Erlenmeyer flask and titrate from a 
micro-burette with the potassium iodide solution to the first permanent brown color. After 
checking the titration, adjust the solution by dilution so that exactly 2.03 ¢.c. instead of 
2 c.ec. of the potassium iodide solution will be required to titrate 1 ¢.c. of the standard silver 
nitrate solution to the brown end-point with palladious nitrate indicator. The extra 0.03 c.e. 
of potassium iodide solution is necessary to provide for the blank required to produce the 
end-point with the indicator. When this standard potassium iodide solution is used in the 
titration of excess silver nitrate in blood chloride determinations, the same blank of 0.03 c¢.c. 
is subtracted from the titration value obtained. 
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4. Palladious nitrate indicator solution, 
Palladious nitrate 
Nitric acid, cone. 16 c.c. 
Water to make 100 €.e. 
This solution keeps indefinitely. 


0.13 gram 


TECHNIC OF METHOD 


To 2 ec. of plasma or whole blood in a 25 ¢.c. volumetric flask add about 6 ¢.c. of 
water, and then 15 e.c. of 2 per cent sulphosalicylie acid. Dilute to volume, shake, allow to 
stand five to ten minutes, and filter. To 10 ec. of the water-clear filtrate in a 25 e.¢. 
volumetric flask, add 5 e.c. of standard silver nitrate solution, and dilute to volume. Add a 


small pinch of kaolin to aid the coagulation of the silver chloride formed, shake thoroughly, 


If the first few drops of the filtrate are 


allow to stand five to ten minutes, and filter. 
To 10 cc. of the filtrate in a 


cloudy, pour back through the filter to obtain a clear solution. 
small Erlenmeyer flask, add 0.2 ¢.c. of palladious nitrate indicator and, using a micro-bure:te, 


titrate with standard potassium iodide to the first brown color. The end-point is very distinct 


and permanent. 
CALCULATION OF RESULTS 


The amount of sodium chloride present may be calculated from the following formula: 


7 KI used — titration blank 
Milligram of NaCl per 100 c¢.c. of blood (or plasma) = 2 - = 
NaCl f AgNO, x oa 
x mg. of Na SS ee ee (or plasma) equivalent of filtrate used 
4 — (KI used — 0.03) 100 
x 1.28 4 — (KI used — 0.03) x 200. 


2 -_ * 2 = 











Thus, to find the number of milligrams of sodium chloride in 100 e¢.c. of plasma (or 
whole blood), subtract 0.03 (the titration blank) from the number of cubic centimeters of KI 
used, then subtract this figure from 4, and multiply the difference obtained by 200. 














REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va. 














The Candiru* 


ERE is a story, a medical story, that will make your blood run cold just as it did when 
H you were a child and your negro mammy told you all about raw beef and bloody bones. 
When I was a child reading geography I thought how terrible it would be to be swimming 
in the Amazon River and have a boa constrictor drop down upon me from the trees. It 
seems the natives have a terror of swimming in the river but not from boa constrictors. In- 
stead it is a very harmless looking little fish about one or two inches long called the Candiru. 
Unfortunately this animal is urinophilous and is strongly attracted to urine when voided in 
the river. Indeed, it is so strongly attracted that it will penetrate the urinary meatus. Then, 
of course trouble begins. 

These stories of the Candiru have been more or less legendary and there have been 
few investigators who have actually seen the event. 

Gudger who is in the department of Ichthyology in the American Museum of Natural 
History has made a very complete and very interesting study of the investigations that have 
been made in an attempt to substantiate or refute the story of the Candiru. His conclusions 
appear to be justified by the evidence that he presents. 





An Index to the Chemical Action of Microorganismst 


HIS is a reference index which should be of great service to the bacteriologist and the 
chemist. It consists of three cross index tables. The first index lists the microorganisms 
that have been studied. Under each microorganism is listed those substances which have 
been used as substrates and in the next column there appear the chemical substances that 
are produced as a result of the action of the microorganism on the substrate. The final 
column gives the reference to the authors who did the experimental work. Thus, aspergillus 
niger grown on citric acid produces glycollic acid according to the report of Challenger, 
Subramaniam and Walker, in 1927. The same organism grown on oxalic acid also produces 
glycollic acid according to the same authors. Grown on sucrose it produces citric acid ac- 
cording to Currie, 1917.- 
The second table tells the reader what may be produced on a certain substrate with 
specific organisms. Thus, acetic acid may be used for the preparation of formaldehyde and 
*The Candiru. The Only Vertebrate Parasite of Man. By Eugene Willis Gudger, Ph.D. 
Bibliographer and Associate in Ichthyology, American Museum of Natural History, New York 
City. With a Foreword by Aldred: Scott Warthin, Ph.D., M.D., LL.D., Professor of Pathology 
and Director of the Pathological Laboratories in the University of Michigan, Ann Arbor. With 
18 Illustrations. Cloth. Pages 120. Paul B. Hoeber, Inc. New York. 1930. 


7An Index to the Chemical Action of Microorganisms on the Non-Nitrogenous Organic 
Compounds. By Ellis I. Fulmer, Ph.D., Professor of Biophysical Chemistry, Iowa State Col- 
lege and C. H. Werkman, Ph.D., Associate Professor of Bacteriology, Iowa State College, As- 
sistant Chief in Bacteriology Iowa Agricultural Experiment Station. Assisted by Anella Wieben 
and Calvin R. Breden, Instructors in Chemistry, Iowa State College. Cloth. Pages 198. 
Charles C. Thomas, Springfield, Illinois, 1930. 








Nore: In so far as practicable the book review section will present to the reader (a) 
interesting knowledge on the subject under discussion, culled from the volume reviewed, 
and (b) description of the contents so that the reader may judge as to his personal need for 
the volume. 

We trust that the scientific information printed in these pages will make the reading 
thereof desirable per se and will thereby justify the space allotted thereto. 
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formie acid by the growth of bacillus pyocyaneus according to Submiewski, 1913. Acetic 
acid is a substrate for the production of glycollie acid as a result of the growth of asper- 
gillus niger according to Challenger, Subramaniam and Walker, 1927. Acetone as a sub- 
strate will produce acetic acid and formie acid following the growth of bacillus pyocyaneus 
according to Submiewski, 1923. 

The third table again cross indexes, carrying the product as the major index. Dextrin 
may be produced from starch by B. amylobacter, according to Villiers, 1891. Glycerol is 
produced from dextrose by the action of yeast (Oppenheimer, 1913). The final table con- 
sists of the references employed in the first three. : 

This volume should have a very definite value to research students interested in this 
field. 





The Use of the Microscope* 


HIS is a little out of the usual line. It is in no sense an elementary book but is of 

particular interest to those who have used the microscope for a long time and who feel 
that they are well acquainted with all of its idiosynerasies. The average microscopist prob- 
ably oniy obtains about 50 per cent of efficiency in magnification and detail from the use of his 
microscope. This volume, contributed by the cytologist of the Carnegie Institution describes 
in detail the common errors in the use of the condenser, the illumination, the filters and 
sereen, cover glasses, objective, mirrors, eye pieces, ete., and details the necessary steps to 
obtain maximum efficiency with the microscope. 

For routine work one may possibly be satisfied with 50 per cent efficiency but when 
we are dealing with experimental investigation this will not do. For example, a man who 
is making special studies of chromosomes and even of chromomeres must provide maximum de- 
tail in order to obtain results that are at all satisfactory. 

In essence the volume is a treatise on the physies of light as applied to microscopy, but 
we will venture to say that most of the discussion deals with minutiae which are unknown to 
the average microscopist. For those who are interested in improving their microscopic 
acumen, the work may be highly recommended. 





X-Ray Technologyt 


HIS is a very advanced volume on the physics of the x-ray and roentgenology, of interest 

to the roentgenologist who desires to obtain maximum efficiency in his work. The leading 
roentgenologists find that they must have expert physicists in association, particularly when 
dealing with high voltage machines used especially in therapy. The writer has prepared this 
volume for the roentgenologist to serve in lieu of the expert services of a physicist, where 
the latter is not available. 





The Creed of a Biologist 


bps trouble with the attitude of present-day scientific men toward orthodox religion is 
that their attitude is negative in character. They find that they cannot believe in re- 
vealed religion, but with a few exceptions a thoroughly satisfying positive creed has not been 
built up in its place. Dr. Warthin’s most inspiring essay creates a positive religion based 


*The Use of the Microscope. A Handbook for Routine and Research Work. By 
John Belling. Cytologist, Carnegie Institution of Washington. First Edition. Cloth. Pages 
315. McGraw-Hill Book Company, Inc. New York, 1930. 

#X-Ray Technology. The Production, Measurement and Applications of X-Rays. By 
H. M. Terrill, Ph.D., Associate in Physics, Institute of Cancer Research and C. T. Ulrey, 
Ph.D., Research Physicist, Westinghouse Lamp Company. Cloth. Pages 256. New York. 
D. Van Nostrand Company, Inc., 1930. 

IThe Creed of a Biologist. A Biologic Philosophy of Life. By Aldred Scott Warthin, 
Ph.D., M.D., LL.D., Professor of Pathology and Director of the Pathological Laboratories in 
the University of Michigan, Ann Arbor. Cloth. Pages 60. Paul B. Hoeber, Inc., New York, 
1929. 
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upon the scientific knowledge of today. It is, of course, that which most intellectual thinkers 
have accepted, namely the submersion of any idea or hope for personal immortality in the 
recognition of racial immortality. Dr. Warthin has built up a series of rules for conduct 
based on his religious interpretations. Race betterment through eugenic means naturally 
becomes a prominent factor. 


The essay is most stimulating. 















Bedside Interpretation of Laboratory Findings* 
HIS is the type of thing the general man wants. Having received such and such a 
report from the laboratory, how to interpret it? Dr. Wohl has done a good job in a 

relatively small space. His interpretations are brief, to the point and indicate an acquaint- 

ance with the current literature right up to the time of publication. 
No two people would write such a book alike. Some would include more, others less. 

But the volume under review appears to fulfill the promise of the title very satisfactorily. 

Sometimes the writer includes more than the title requires. Thus, treatment is often in- 
cluded. This is unobjectionable, but sometimes when one gets into the phase of treatment 
one finds it necessary to devote much more space than is available, in order to give it its 

due. For example, the author takes up desensitization treatment in allergy. This being a 

sideline from the main purpose of the book it is very brief and could not be followed as 

described without occasional risk of reaction. 

A general practitioner who has received a formal laboratory report and who has some 
hesitancy in asking what he feels may be too simple questions will be able to dig out the 
answer for himself without trouble with the aid of this volume. 
















Practical Physiological Chemistry{ 
HE fourth edition of Zinsser’s standard work requires no introduction. Developments 
ber. The tenth edition marks the twenty-fifth anniversary of the appearance of Hawk’s 

Physiological Chemistry. This latest edition has been brought up to date with revision and 

resetting of much of the book and rewriting of the sections on Examination of Blood and 

Urine, Physical-Chemical Properties of Solutions, Enzymes and Their Action, Endocrin 

Organs, and Proteins. 

The general construction of the volume remains, as formerly, that of a practical lab- 
oratory and reference manual designed primarily as a textbook for undergraduates in 
physiological chemistry and serving at the same time as a reference volume for graduates. 





Resistance to Infectious Diseases ! 







HE fourth edition of Zinsser’s standard work requires no introduction. Developments 
have been so rapid in the field of immunology and viewpoints have changed so rapidly 
that a book rapidly becomes out of date. As the autnor remarks in his preface, ‘‘In the 





subject of immunology seven or eight years suffice to render a young book decrepit. One 





















*Bedside Interpretation of Laboratory Findings. By Michael G. Wohl, M.D., Associate 
Professor of Experimental Medicine, Temple University Medical School. Introduction by Joseph 
McFarland, M.D., Se.D. Professor of Pathology, University of Pennsylvania. Illustrated. 
Cloth. Pages 321. St. Louis. The C. V. Mosby Co., 1931. 

+Practical Physiological Chemistry. A Book Designed for Use in Courses in Practical 
Physiological Chemistry in Schools of Medicine and of Science. 3y Philip B. Hawk, M.S., 
Ph.D., President of the Food Research Laboratories, Inc., New York City, and Olaf Bergeim, 
M.S., Ph.D., Associate Professor of Physiological Chemistry in the University of Illinois, Col- 
lege of Medicine, Chicago, Tenth (25 anniversary) Edition. Rewritten and Reset. With 2 
full page plates of absorption spectra in colors—6 additional full page color plates and 280 
figures of which twelve are in colors. Cloth. Pages 929. Philadelphia, P. Blakiston’s Son and 
Co., Ine., 1931. 

tResistance to Infectious Diseases. By Hans Zinsser, M.D., Profesor of Bacteriology 
and Immunity, Medical School, Harvard University. Fourth Edition, Completely Revised and 
Reset. Cloth. Pages 651. New York. The Macmillan Company, 1931. 
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who has rashly undertaken the task of presenting this subject in book form is thereafter 
condemned to the alternatives of either the periodical labor of revision or a sense of guilty 
responsibility for many views and conceptions which he no longer supports in their original 
forms, unless he has become as relatively old as the book itself. Books on immunology 
should either be revised every ten years or destroyed except for a few museum copies.’’ 

Investigation in the field, in the last few years has been made with a far greater 
degree of experimental precision than in the earlier days of immunology and the more recent 
developments have been based upon more accurately controlled observations than those 
previously founded upon the trial and error methods ot pure biology. The author states 
that this has necessitated comprehensive revision, and, while the fundamentals of the book 
remain unchanged, much of it has been rewritten, bringing it entirely up to date. 

With a volume such as this, which deals with a constantly growing and changing 
subject, the appearance of a new edition at once means that preceding editions are there- 
after chiefly of historical interest. 





















The Principles of Bacteriology and Immunity* 
HIS is a comprehensive book in two volumes, the standard British reference volume on 
this subject. The discussion of laboratory bacteriology and immunology and the review 

of the general subject of anaphylaxis, infection and resistance are both comprehensive and 

This work has an advantage over most of the other presentations on this 







authoritative. 
subject in that it also contains paragraphs on practical application. 
It should be of distinet value to all interested in the general fields under consideration. 













A Text-Book of Pathologyt 


[* IS refreshing to see a medical book that has had so many editions that the authors 
have ceased including prefaces to previous editions and have let it go at a single new 
preface to the fifteenth edition. In other words by now the work speaks for itself. That 
Delafield and Prudden will continue paramount among textbooks of pathology has been as- 
sured by the fact that as eminent a pathologist as Francis Carter Wood has charge of the 








revision. 

It is a matter of some interest that the additions to our knowledge of pathology that 
have been made since the last edition appeared have been preeminently in the realm of 
functional pathology. These include further studies on the thyroid hormone, the correlation 
of parathyroid disease with osteitis fibrosa cystica, the work of Aschheim and Zondek on the 
pituitary secretion, the recent work on ovarian hormone, knowledge of the effect of ultra- 








violet irradiation on ergosterol, the preparation of a potent extract of the adrenal cortex. 
But while these are the outstanding recent advances, it is equally true that a text- 

book of pathology more than a few years old is out of date even as regards morphologic 

Recent advances in our knowledge of cancer and the blood dyscrasias have con- 







pathology. 
tributed especially to this. 










*The Principles of Bacteriology and Immunity. By W. W. C. Topley, M.A., M.D., M.Sc., 
F.R.C.P., Professor of Bacteriology and Immunology, University of London, Director of the 
Division of Bacteriology and Immunology, London School of Hygiene and Tropical Medicine. 
And G. S. Wilson, M.D., M.R.C.P., D.P.H., Reader in Bacteriology and Immunology in the 
University of London, London School of Hygiene and Tropical Medicine. In Two Volumes. 
Cloth. Pages 1,300. New York, William Wood and Company, 1929. 

+A Text-Book of Pathology. By Francis Delafield, M.D., LL.D., Some time Professor of 
the Practice of Medicine, College of Physicians and Surgeons, Columbia University, New York 
and T. Mitchell Prudden, M.D., LL.D., Some time Professor of Pathology, College of Phy- 
sicians and Surgeons, Columbia University, New York. Fifteenth Edition. Revised by Fran- 
cis Carter Wood, M.D., Director of the Pathological Department, St. Luke’s Hospital, New 
York. With 20 Full-page Plates and 830 illustrations in the text in black and colors. Cloth. 
Pages 1,339. New York. William Wood and Company, 1931. 
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EDITORIAL 


The Specific Therapy of Pneumonia 


ESPITE extensive studies in recent years pneumonia still deserves Osler’s 

famous description of this disease as ‘‘Captain of the Men of Death.”’ 

Any studies, therefore, which shed light upon the results of attempts at 
specific therapy are of great interest and well repay perusal. 

The report of Cecil and Plummer’ is of importance covering as it does a 
careful survey of 1,161 cases of pneumococcus type I pneumonia. 

While the report is best studied in the original, its high lights may be 
summarized with profit. 

Despite the fact that the pneumococecus type I is but rarely found in 
healthy throats this organism is responsible for by far the greatest number of 
eases of lobar pneumonia (30.9 per cent of 3,662 cases). These figures refer 
to adult cases as type I pneumonia appears to be rare in infants and consti- 
tutes only 10 per cent of the cases occurring between the ages of three and 
twelve years. 


1Cecil, R. L., and Plummer, N.: Pneumococcus Type I Pneumonia, J. A. M. A. 95: 1547, 
1930 
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On the other hand, as has frequently been commented upon, the disease 
is essentially a disease of the young, 61.8 per cent of the cases in the series 
occurring between ten and forty years of age. 

Type I pneumonia is the prototype of lobar pneumonia in that the elini- 
cal history and course conform closely to the ‘‘typical’’ description. 

The commonest complications in children were otitis media and empyema 
although various complications may be encountered in a small percentage of 
cases. 

In the series reported it was noted that there was a steadily rising death 
rate from 1921 to 1929, namely, from 20 to 42.8 per cent. The reason for this 
is not apparent. 

While many factors influence the death rate in pneumonia, among them 
type of patient, the incidence of aleoholism, the age and so on, Cecil and 
Plummer note a direct relation between the death rate and pneumococcus 
bacteremia, the death rate with bacteremia being 66.7 per cent and but 22.5 
per cent in the absence of bacteremia. 

Of particular interest is that portion of the report dealing with specific 

therapy. 
It is, of course, well recognized that while the experimental and clinical 
evidence in favor of the use of type I serum is quite convincing the statistical 
evidence is not equally convincing. The investigations of Cecil and Plummer 
begun in 1920 are, therefore, of great interest especially as they utilized not 
only type I serum but also the antibody solution of Huntoon and the concen- 
trated serum of Felton. 

Huntoon’s antibody solution is polyvalent for types I, IT, and III, highly 
effective against type I pneumococci, less so against type II, and with but 
little value against virulent type III cultures. 

The authors feel that while the freedom of Huntoon’s solution from horse 
protein eliminated anaphylactic reactions and serum sickness it was no more 
concentrated than the original type I serum and also that while the clinical 
and statistical results following its use were very good, the severe thermal 
reactions produced were a distinct disadvantage. To this, also, may be added 
the fact that it is quite expensive. 

Felton’s concentrated serum was tested in 239 cases with excellent re- 
sults and shown to be often ten times more potent than unconcentrated prepa- 
rations so that this product deserves a more extensive use. 

Finally, in the concluding words of the authors: 

‘““Type I serum is no longer in the experimental stage. When adminis- 
tered early and in sufficient dosage, the clinical results are striking. The 
present study demonstrates that concentrated serum possesses all the thera- 
peutic value of the unconcentrated preparation. Furthermore, concentrated 
serum has a much higher potency, and a lower content of chill-producing sub- 
stances and horse serum proteins which make it more easily administered, 
and less frequently followed by chills, serum sickness, and serum reactions.”’ 
—R. A. K. 

































































